Forest Insects 


SOCIETY 
OF 
AMERICAN 
FORESTERS 
1900 





April 1959 
Volume 57 
Number 4 





Put the 


‘INDIAN 
SIGN’ 
Both Types 


On That Next Fire 


INDIAN FIRE PUMPS have been top on the totem 
athe : Approv 
pole since 1925. Many pumps 20 years old are GZ 


still in active service. Designed right—built right, 
THERE IS NOTHING LIKE AN INDIAN. Two models 
to choose from— both meet Underwriters’ Labora- 
tories specifications. Remember the name and 
‘s remember the quality — and always buy INDIAN 


FIRE PUMPS. 


2) 
A + 

4 . No. 90 INDIAN 

> “0 Sliding Pump Type The “One Man 
e/a 


Fire Departments”’ 
that are “‘worth 
their weight in 
gold’”’ 


No. 80 INDIAN 
Lever Type 
Pump & Handle 


Fleck Bros. Ltd. 
Vancouver, B. C., Canada 


Hercules Equipment & Rubber Co., Inc Halprin Supply Co Fred E Barnett Co Fred E. Barnett Co. Mill & Mine Supply Inc. L. M. Curtis & Sons C. E. Hickey & Sons, Ltd. 
San Francisco 7, Calif Los Angeles 15, Calif. Portland, Ore. Klamath Falls, Ore. Seattle 4, Wash. Salt Lake City, Utah Hamilton, Canada 


D. B. SMITH & CO. *°twetesces-“** 407 Main St., Utica 2, 


Pacific Coast Branches 





VOLUME 57 
NUMBER 4 


- Journal of Forestry 





EDITORIAL STAFF 


ArgTHuR B. MEYER Editor 
HENRY CLEPPER Managing Editor 
L. AUDREY WARREN Business Manager 


RRB 


Associate Editors 


JAMES S. BETHEL, Forest and Wood Utilization, 
School of Forestry, North Carolina State 
College, Raleigh, N. C. 

C. ALLEN Bickrorp, Mensuration, Northeastern 
Forest Experiment Station, 102 Motors Ave 
nue, Upper Darby, Pa. 

Rospert E. Diis, Watershed Management, Col 
lege of Forestry and Range Management, 
Colorado State University, Fort Collins, Colo. 

JOHN W. DUFFIELD, Silviculture, Col. W. B. 
Greeley Forest Nursery, Nisqually, Wash. 

Lez M. James, Forest Economics and Policy, 
Department of Forestry, Michigan State Uni 
versity, East Lansing, Mich. 

Harvey J. MacAuoney, Forest Pathology and 
Entomology, Lake States Forest Experiment 
Station, St. Paul Campus, University of 
Minnesota, St. Paul 1, Minn. 

CHARLES E. PouLton, Range Management, % 
East Gulfcoast Research Center, Southern 
Forest Experiment Station, P.O. Box 311, 
Brewton, Ala. 

WILLIAM E. REIFSNYDER, Forest Fire, School 
of Forestry, Yale University, New Haven, 
Conn. 

GEORGE H. SCHROEDER, Forest Management and 
Engineering, Crown Zellerbach Corporation, 
Public Service Building, Portland 4, Ore. 

PuHiILtip C. WAKELEY, Forest Genetics and Ar 
tificial Regeneration, Southern Forest Experi 
ment Station, 704 Lowich Building, 2026 St. 
Charles Avenue, New Orleans 13, La. 

Lee E. Yeacer, Forest-Wildlife Management 
and Recreation, Colorado Cooperative Wild 
life Research Unit, 243 Forestry Building, 
Colorado State University, Fort Collins, Colo. 


yp THORPE, Advertising Representative, 212 
eral Insurance Building, Seattle 5, Wash 


OURNAL OF FORESTRY, established in 1917, is 
l organ of the Society of American Foresters 
Society assumes no responsibility for the 
and opinions expressed by contributors 
ion office, 425 Mills Building, 17th Street 
ania Avenue N. W., Washington 6, D. C 
F orrespondence concerning editorial or 
natters to JOURNAL OF FORESTRY, 425 Mills 
7th Street at Pennsylvania Avenue N. W 
6, D. C. Published monthly. Subscrip 
er year; single copies 75 cents. Missing 
be replaced without charge provided 
within thirty days after date of the 


are not responsible for loss or damage 
and photographs while in transit or in 
on. All material submitted for publica 
e accompanied by return postage. 
1959, by the Society of American For 
ass postage paid at Washington 
additional mailing offices 





CONTENTS 


COVER: Damage by the mountain pine beetle in lodgepole pine stand, 
; | } } 


Deschutes National Forest, Oregon. 


Photo by U. S. Forest Service, 


Forest Insect Research and Control Whiteford L. Baker 


Every Forester Has a Stake in Forest Insect Spraying 
Warren V. Benedict 


Effects on Fish and Wildlife of Chemical Treatments of 


Large Areas John L. George 


Development of Forest Insect Research and Control in Canada 
M. L. Prebble 


Answers to Some Criticisms of Aerial Spraying in Forest 


Management Robert L. Furniss 


Airplane Spraying in Forest Insect Control—Equipment and 


Techniques J.S. Yuill and D, A. Islet 


What About Biological Control? Philip B. Dowden 
O'Dell 


The Gypsy Moth Control Program Ww. V 


Bark Beetle Control Noel D. Wygant 


The Douglas-Fir Bark Beetle Epidemic on the Millicoma Forest: 
Methods Used for Control and Salvage Arthur V. Smyth 


Control of Insects Through Silvicultural Practices 
Samuel A. Graham 


Systemics in the Control of Forest Insects J. A. Rudinsky 


Biological Evaluation of Outbreaks of Forest Insects 
J W. Bongberg 
The First Decade of the Pest Action Councils Ernest L. Kolbe 


Book Reviews 
World Timber Trends and Prospects; Green Power; Analytic 
Photogrammetry. 


Current Literature 
Society Affairs 
Forestry News 


Index to Advertisers 





Aprit 1959 


Ba 
OOPPRTILIZE TREES? 


tilizing trees is so new, and the facts so few, that 
positive claims cannot be made as yet. But if you 
are interested in the facts on feeding forest trees 
brought up to date, fill in the coupon below and 
mail it now. 


We know that trees respond to fertilizer just as 
other plants do. The question is: how well does it 
pay? Along with paper and lumber companies, 
tree farmers and the public stand to benefit from 
any research on tree feeding. 

Some of the tests of forest fertilization are 
promising indeed. Fertilizer on west coast fir 
almost doubled the amount of wood produced. 
Seedlings grown with fertilizer in Canada grew 
faster and transplanted with far less mortality. 
Cone production and seed production of certain 
evergreens has been increased by 100 per cent. 
The rapid growth with fertilizer may be better 
for pulpwood and timbers than for fine lumber 
production. But even Christmas trees benefit from 
fertilizer, under the right conditions. Fertilizing 
may develop into a good forestry practice, espe- 


cially on poor or worn-out soils. The idea of fer- 
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Dr. H. J. Stangel 
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33 Rector St., New York 6, N. Y. 
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Forest Insect Research and Control 


Whiteford L. Baker 


IN THIS AGE of atomic physics, 


space exploration, cold wars, and 


high cost of living, it 
lot of the public in general to be 


is asking a 


come greatly interested or genuine 
forest insects 
hard for 
most people, even when they are 
told the facts, to realize that these 
insects which have been with us so 


ly coneerned over 


and their control It is 


long are so important to their wel- 
fare. A major reason for this prob 
ably is that 
part of the 


insects are so much a 
natural scene that few 
people notice them or are con 
‘erned about them, unless they hap 
pen to run afoul of those that bite 
Furthermore, forest in 


Ol sting 
sect infestations are even less often 
effects are 


recognized for what they are. 


and their seldom 


seen 


Few indeed are the people who 


realize the enormity of the loss 


‘aused by insects to the forest re 
sources of this, or any other coun 
try How 
the public to the 


these losses, and how to stir it into 


adequatels to edueate 


magnitude of 


action in doing something to pre 


vent or reduce them. is a major 
conservation 
For 


erow 


hallenae facing 


ninded 


tunately, 


people everywhere 
there are signs of 
ing concern on the part of more 
people over these losses 


them. In 


ind more 
nd what to do about 


asing timber values and wider 


ion of forest products of all 
cinds are causine these losses to 
felt where they hurt the most 


As wi 


on towards the next century 


mn tne nation’s pocket hook 


people are voing to be 


This will happen 


more 

ite rested 
ruse the forest insect problem. 
director of the 
Research, For 


Agricul 


s assistant 
Forest Tnseet 
Department of 


n. D. ¢ 


| S 


far from lessening, will continue to 


increase along with  inereasing 
values of the resources at stake. 
This symposium on forest insects 
is not directed so much at the public 
in general as it is at a more select 
group. It is presumed that mem 
bers of this group, the readers of 
the JOURNAL OF FoRESTRY, are in 


terested in the subject and are 


familiar with many of its aspects 


They know from direct experience, 
or from their reading, of the tre- 
mendous timber losses caused dur 
They hav 


insects kill enough tim 


ing insect outbreaks 
heard that 
ber each vear in this country alone 
to build 600,000 five 


also that they kill one fourth as 


houses : 


room 


much pulpwood as is consumed 


each vear in the manufacture of 
the nation’s newsprint 

They have heard that the total 
ity of loss caused by insects is still 
much greater than this; that added 
losses are caused by insect infesta 
tions kill 


right. but which lead To reductions 


which do not trees out 


in their growth: to the stunting 


and deformations of trees; to lum- 
to upsets in manage- 
They 


extent 


ber degrade; 


ment practices; and so on 


have seen estimates of the 


of inseet-caused losses in our for 


ests: but in looking at the figures 


the \ 
conservative they 


how 
As a 
matter of fact, damages caused by 
a host of 


which oceur in 


may not have realized 


really are 
other insects, some of 
enormous numbers 
at times, are not included in these 


No one 


ean reasonably estimate how much 


estimates at all. knows or 


damage they cause 
Thus, that the 


readers of the JOURNAL are fairly 


it is assumed 


familiar with the nature and 


of the 


well 


magnitude forest insect 


243 


problem, and its importance. [ow 
ever, it is not likely that knowledge 


as to where we stand in research 


and eontrol of forest insects is 


equally widespread, or as well 


understood. It is to be hoped that 
this symposium will serve to ree 
tify this situation to a considerable 
degree. 

this 


Forest entomologists in 


country and Canada, working 
quietly and often with a minimum 
of equipment and facilities, have 
insects 


hiolo 


rela 


learned a lot about forest 
They determined the 


eles, 


have 


distribution, and_ host 


tionships of many of the major 
pest species in each country; and 
have developed materials, methods, 
and equipment for use in suppress 
ing outbreaks of many of them 
This has been a man-sized job and 
has taken vears to accomplish 
Would that we could say the job 
is finished. Unfortunately, we can 
not. Every year, in fact, news pests 
pop up here and there in our for 
ests, or old ones break out in dif 
This often calls for 
life 


caused, 


ferent regions 


new or broadened studies of 


histories, habits, damages 
host relationships, and methods of 
course, the 


control. Sometimes, of 


results of previous” research on 
closely allied species can be brought 
to bear on these insects, but not 
always. As forest entomologists see 
it, this sort of thing will continue 
for a long time to come 

Indeed, a lot of work has already 
been done, and a lot is being done, 
to lessen the impact of inseets on 
our forest resources. One of the 
challenges facing us now is to make 
the most of what we already know 
and to utilize to the fullest extent 
control 


possible the techniques 


which have already been developed 
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This will call for increased interest 
and participation by all publie and 
land-managers alike 


Before it 


private 


can be done to maxi 
however, the 
better edu 


of the 


mum advantage 


will have to be 


in the 


publi 
importance 
ems involved and in the neces 


to do something about them 


‘his will be no small task in itself, 


but it should not be an insurmount 


able one. The problem of teaching 


woods workers how t 


recognize 


important forest insects or when 


for abnormal 


not be 


and wher to look 


infestations should 
difficult 


abnormal 


overly 
Finding and reporting all 


infestations, before out 


breaks become fully developed, fol 


lowed by scientific evaluation of 


their significance, and then the ap 


pheation of control measures wher 
alone result in 


needed, should 


reduced losses 
This is not the 


detail 


rreatly 


place to Fo 


Into 


the steps W hich 


croncerning 


an be taken to reduce insect 


losses. Others will diseuss 


aused 


asper the sub} sul 


it to that we have come a 


Say 
mg way in the development of di 


et ontrol measures We know 


; 


to combat outbreaks of most 


1OwW 


of our more less 


cessfully. We 


iM Done 


pest Sp ‘Tes 
know how cal 
even though we mav not 
done 


‘ally 


must be con 


always know how it can be 
most effectively or e 
Mueh research 
ducted before 


questions will be 


onomi 
more 
answers to all of the 


found. Some of it 


‘urrently and prog 


underway 


is being made all along the 


It is unfortunate that so much 


less is known about the prevention 
of outbreaks than about their sup 
A few noteworthy excep 


pression 


tions to the contrary, the subject of 


outbreak prevention is mostly a 


closed book. Unless and until a lot 
about it 


learned and how 


to put the 


more is 
knowledge to use. we 
vill continue to be faced with out 
breaks here, there, and everywher 


in our forests 


In order to learn what needs to 
be known, more long-term research 
will be required than it has ever 
in the 
past. To put it mildly, what we are 


been possible to undertake 


learning what 


This is 


up against here is 


insect outbreaks. 


CAUSES 
voing to be a tough nut to crack. 
It calls for much greater emphasis 
in the lab- 


oratory and in the woods Needless 


on basic research, both 


to say, insects are affected by many 


environmental factors, working 


alone or in combinations, and dif- 
ferent species react to them in dif 
ferent ways. Factors which operate 
to trigger off an outbreak of one 
little or 


another 


may have no measurable 
effect on Each 
comprises a unique problem in it- 
self. The habits and behavior of no 


species 


two are alike. even though those of 
related 
broadly similar 

While it is 


may set the 


ones may be 


many close ly 


known that blow 
for eX 


certain 


downs stage 


plosive populations of 


species, it is also known that they 
for others. Drought 


also set the 


do not do SO 


for 


stage 


but 


onditions 


outbreaks of some not 


if all 


trees 


species, 
Stand densities, the age of 
conditions, climate, and 


site 


biological factors are involved in 


outbreaks of many species, but sel 
was or to the 


dom in the same 


same extent in any two. Generally 


insect parasites, preda 
thought to 
be among the more important con 
affecting 


There is a 


speaking, 


tors, and diseases are 


trolling factors insect 


populations vast array 


whose members and con 


ot these 
trol 
through the years 


and wane 


Learning more 


effectiveness wax 


about these natural enemies of de 


structive insects, and how to ob 


tain maximum benefits from them, 
is another challenge of the future 


Generally speaking, quite a_ bit 
of research is already underway on 
the causes of insect outbreaks in 
this country and Canada and prog 


As a 


knowledge already accumulated it 


made result of 


ress is being 


is now possible to recommend the 
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use of certain management prac 
tices to lessen the chances of dam 
aging populations of some species 
from developing. However, what 
has been learned is but a drop in 
the bucket compared to what needs 
to be known. Such knowledge is 
prerequisite to the development on 
a wide-scale of preventive control 
methods 

In summary, let it be said that 
that be done 


the losses caused by 


there is much can 
now to reduce 
forest inseets, and the outlines of 
done to make 


effective in the 


what needs to be 
efforts still 
future are fairly 


our 
more 
well discernible 


Utilizing all available weapons, 
it should be possible to set 
effective holding 


against most of our current major 


up rea 


sonably actions 


pest species until such time as it is 


possible to bring to bear the fruits 


of an intensified and expanded 


program of research in preventive 


control. This means that for many 


years to come the only recourse 


will be to continue to combat ou 


breaks of most of our destruetiy 


There will not be 
hy done to 


much that can 
them. Be 


of this, efforts must be continued 


prevent aust 
to improve control techniques, and 
to insure that they are always tl 
hest ones to apply 

In the future, 


always 


moreover, we 
the fact 
that our forest resource is not com 


that 


remain alert to 


prised of timber alone and 


other values must also be pre 


served. In protecting the one we 


must make certain that we are not 
unduly jeopardizing the ePXIstene 


All 


must 


of another factors of loss 


against gain be continually 
and the 


ke pt 


public 


this 


general 
that 


to the limits of cur 


weighed 


must be informed 


IS being done 


rent seientifie knowledge. Forest 


entomologists are aware of these 


needs and can be expected to give 
them due consideration as they 
continue to strive for better means 
of protection of our forests fron 


insects In the coming years 





Every Forester Has a Stake in Forest 
Insect Spraying 


Warren V. Benedict 


JUDGING BY THE AVALANCHE of pub- 
licity given to the alleged harmful 
effects of insect spraying upon man 
and wildlife, and by the numerous 
resolutions passed by well-meaning 
American 
find their 
examined and 

more frequently by the 
than ever before. Anti-spray 


organizations, foresters 


are destined to insect 


control work ques- 
tioned 
publie 
people can be expected to sponsor 
legislation to curb insect spraying 
and it fair 
‘hance of becoming law unless for- 
and do a 


better job of informing the public 


activities, will have a 


esters alert themselves 


about this essential work. 

Most of the public is uninformed 
about the spraying of chemicals to 
All foresters 
with 


ontrol forest insects 
should be fully acquainted 
forest insect spraying. They should 

iware of the mushrooming 
and they 
m the public about the 
forest 
If they ignore public 


face the 


reaction to it, 
should infor 
important place it has in 
Management 
opinior thes prospect of 


having forest management bound 
irbing legislation 

has been 
that 


hemicals properly applied, 


Insufficient attention 


to the benefits result 

to the essential position chem 
icals must occupy in protecting and 
This 


le is aimed primarily toward 


ving forest values 


explaining the cireumstances and 
considerations surrounding the use 
if chemicals and the benefits that 
It from their use 

insects have 


es from native 


vccurred throughout the 
and will 
limited 


depending upon the in 


this country 


to oceur in 


of prevention and control 


‘es. Intensity of these meas 


will mn turn he voverned by 


alues and intended uses of a 
ilar forest tract. As values 
livision of For 
Service, U. S 


Washington, 


and uses become greater, control 
efforts can be expected to increase 
Except in the case of a newly in- 
still 
limited area, elimination of an es- 
tablished population would be ex 
tremely difficult, costly, and im- 
practical if not impossible. There- 
fundamental 
is to reduce a destructive 


troduced insect confined to a 


fore a principle of 
control 
endemic level, 


native insect to an 


or to prevent its development to 
an epidemic level. It is also import- 
ant that control strike a favorable 
economic balance between cost of 
the work and the values of the for 
est resource protected. 

Foresters have three basic tools 
losses : 


for checking insect-caused 


cultural, biological, and chemical 
Each 
limitations. All are used whenever 
they can best contribute to holding 


Aside 


ean be and often 


has its advantages and its 


losses from logeing 


down 
is used as 


which 


an effective direct control method, 


cultural measures are basically pre- 


’ 


es TAMA, . 
ee eS ° 
cam 


Mute evidenee of the destrueti 


Fig. 1 


tonus Ore t 


the reproduction in the 
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vicomis Lee in a virgin stand of 


Their and it is a 


important 


ventive role 


large and one—is In 
creating conditions unfavorable to 
that 


outbreak from occurring. Nature’s 


insect development keep an 


checks and balances—the parasite, 
predator, and disease relationships 

are also primarily preventive for 
little success 


to date we have had 


in altering the distribution and 
natural enemies of de 


artifi 


number of 


structive native insects by 


rearing and redistributing 


In addition to their preven 


cially 
them 
tive action, proper cultural meas 
ures also operate to maintain a 
favorable biological balance. 

In spite of current cultural prac- 
tices and biological controls, insects 
kill an estimated 5 billion board 
feet of timber in the United States 
In addition they cause an 


vearly 
annual growth loss of some 
lion board feet by killing immature 
destroying wood, and slow 
These are the 


trees, 


ing vrowth losses 


that occur every vear—the so-called 


AN ~.* 


veness of the western pine 


ponderosa pine. Decade 


foreground reaches saw-timber siz¢ 





stopped by 


Rather, a 
iltural, biolog 


easures 


each 


other and 


clive 
Better and 
coupled 
timber, 


hee} 


, 
nseet outbreak 


|: ollow 


trouble 


vs made beforehand 

ne detection of insect 
us and es with silt entomologists, foresters 
to the 


detriment of fish 
SOUrCeS With ( 


rapidly expanding 


and others 
evaluate biological, eco 
and other They 
the and popu 
ition trends of parasites and pred 


food 


onceerne 
ur populat on 


ractors 
and with an in check on abundance 
ising demand for more t | 
more recreatio more Wat ators 
more wildlife, we cannot 


destructive 
afl thes ( lhle | 


dalhagve 


msect: 


with no 


‘on 
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work al exp 


n control; 


all 


taken: the 


they on 
welgh ‘control steps 
re Onsict 
dangers to fish and « 


and thev estimate 


the 
butterfly 
choice 


wal 


either resorts 
spraying 


loses 


he 
ne 


Looking TO the 


future, 
and biological measures can hy 
pected to play 


an mcreasine 
1! 


1 solvine the insect problen 


research 
pre’ 


points 


the 


as economl 


way to 
vention and 
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full the tools 


of silviculture and biology 


tions permit use ol 


combat 
(one 


There are two ways to 


rorest insects W ith chemicals. 


is from the ground by manual or 


mechanical application of a formu 


lated insecticide to the individual 


tree, and the other is by releasing 


them from low-flying aircraft 


Generally speaking, ground-applied 
‘hemicals are used on bark beetles 


and aerial applications are used 


Ground Applications 


bark beetles have success 


established themselves in 
] 


tree s usually doomec 


Is to destroy the 


‘ourse 


they can emerge and 


Until a few 
most commonly ae 
controlling bark 
he infested trees 
Now 
] 


nem ‘als dissolve (j 


the bark 
lil 


oils are being 


os ippre SS be etle 


vould have been 


by former meth 
783.500 
100 out 


In Over 


states were treated 
principally benzen 
1 ethvlene dibro 

ve cost of $2.42 


cost ot treating in 
their size 


] 
eS Ce pe nas on 


ceessibill whether 


cy, and 
be treated standing or 


felled 


_ 
rorest 


and bucked into log 
enton ologists est 


the treatment of a | 


ill prevent attacks 


other trees 


( harvesting 


ulatineg 


] +1) 
ana s 


ultural prae 


; 1 
and DY 


‘t+ most of the under 


barkbeetle out- 


] 
ontrol IS larere 


] 
iy 
1\ 


mergene\ treatment 


snow-broken trees 


, Slash, 


weakened bv fire, drought 


smoke (LISC@AaSét or other 


important factors that 


heetle 


outbreaks In 
little we 


there can 
disturbanees 


» the trouble and 


SPRAYING PROJECTS IN THE UNITED STATES, 


1945-58 


Forest INSEcT AERIAI 


Approximate 


Insect Period irea tr 


Years 
1949-58 
1947, 
1954 
1949-58 
1957 
1950, 1 
1945, 1] 

e 


1950 


Spruce budworm 
Douglas-fir tussock moth 1956, 1958 
Pine butterfly 

Saratoga spittlebug 
Jackpine budworm 
Great Basin tent eaterpill 
Hemlock looper 

Sawflies 

Black heade d budworm 
White pine weevil 

Pine reproduction weevil 1952 


a7 
Oo 


4-58 


95 19 
1957 


1956-57 


Total 


move in quickly with logging 


chemical controls. alue 

. , ‘ Aerial spraying projects 
Aerial Application he +] 
COntTroO 1th lt 


sect 


‘urrently totaling 


It was not until the discovery of 
the outstanding insecticidal prop 
erties of DDT in 19453 that for 


effective 


1947 


acres have been tre 


1h) feption 1th 


t 


esters had an method for 


combating outbreaks of detoliators ecles of mst 


" , 
These essed DY 


Pre \ ously, 
1 ’ tur l } i! 
hei nature ! I al 


shown 1n 


Aerial 


sects Tran proximate 


inflicted Table J 


World 


sortment of 


monumen 
War [| ad 


airplanes, 


Sine , ' 
Ice has bee 


spraying 


reduemg epideni 
recently helicopters, equipper ons eS 


endemic 


for » af 


| 
tanks Carrving imsectic ana Fron > to 99 pereen 
spray equipment for ived 


ere destroyed in spt 


developed Aire att ] 


been re 


have 


residual populations 


make disperse 
forested 
ore tea . 7 eyVe Nonetheless. 


it possible to : ally ret 


ical sprays over 


quickly and inexpensively 


upon aerial spraying 


essential In attacking ! ; { 


IS all neasure 0 prote 


leal 


susceptible to the 


at u wects hecal e the 4 
Ins WM » DECAUS ie) natural control 


insecticide me fully operativ 
only a short period—about foliator outbreaks ar 
when they are \ nial 

. { ciltit 


thout causing 


appre 


ael lal 


{( osts of 


tions in 1958 


avers 


more 
ion to the 0 
the Forest 
ultural R 
s Depart. 

state agricultural 


stations. colleges, industrial 
mace Xx 
ty of DD’ 


Before being 


tories, and others hay 


haustive studies of toxic) 


‘trerdes 


} 
and othe r ise 





widely 


effect of 


used in forest spraying, the 
DDT on fish, fish 
wildlife checked by the 
Fish Wildlife 


entomologists and 


foods, 
and was 


U. S and Service 


and by other 
scientists of the U. S. Department 


Those led 


being used. It 


of Agriculture studies 


to the methods now 
without 


DDT 


use. OF 


not 
that 


< therefore. ample 


hackground has come 


wide-seale eourse, we 


that 


into 
need for 
the effects 
of DDT and other pesticides upon 
wildlife. Additional re 


assistance be available 


oon ize there is 


ontinuing research on 
Ns! and 
earch 
on August 1 
Magnuson Met 


529 


‘ame 
1958 
alf bill 
was enacted by 
directs the Seeré 


when the 

Public 
Law 85 Con 
This 


rT the Interior to 


law 


oTress 
indertake 
tudies ol the eff 


wildlife of 


‘t control 


nuing s 


fish chemieals 


and 


rorest 


nse 


aerial spraying is 


CO! with some 


nple undertaking 


hazard to fish and wildlife. spray 


ts require and receive pains 


assure the 


preparation to 


safest execution possibl It IS 


generally known that 


months preparation 


planning a spray operation = re 


juiring only a few weeks to 


The more 


tions taken to 


per 


Porn important preeau 


minimize adverse 


fish, 


animals, are 


ffects of sprays on wildlife 


crops, and domestic 
Be fore any insecticide 
ri fey tS are 


required 


its toxie 
and 


ate and 


where 


local laws, the necessary 
learances are obtained 

2. The use of 
advanes 
wildlife 


their 


iInseeticlde 

with federal 
management 
are ob 


and Views 


tained on minimizing adverse ef 


feets on fish and game populations 
; Where 
tween several effective 


least 


there is a choice be 


Insecticides 


toxie to life other 


the one 


than insects is used. and only the 


lowest ‘entration of chemical 


con 


effective on the particular insect 


is used 


!. Spraving is timed to eateh 


ir currents moving away from and 


not toward critical areas such as 


Streams, pastures, and crop 


lakes, 


lar ds 


eontro 

i lodgepol 
ethylene di 
mountain pine 


Hopk 


nticotde 


». Aerial spray equipment Is ac 


curately calibrated to discharge 


prescribed amounts of insecticide. 
and it is checked frequently to as 
that the flow rate is not result 


sure 
ing in overdosage 

6. Spray planes are kept in good 
mechanical condition, not only for 
satety but also to avoid 


reasons, 


any need for emergeney dumping 


of the insecticide 


7. Spray pilots are carefully 


briefed to avoid, to the extent pos 
sible, spraying over lakes, pastures, 
and residences, or paralleling large 
when ferrying to and fron 


> 
Pilots are 


streams, 
iirfields 


0 avoid overlapping 


also instructed 


between ad 


joining spray blocks and_= spray 


and in case emergency jet 


runs, 


tisoning of the insecticide load is 


necessary, to do so awav from wa 


terwavs, congested areas, and farm 


land, if possible 
8. Where 


to treat missed spots, insecticide is 


respray IS necessary 
applied as carefully and accurately 
as possible to avoid respraying any 
area adequately covered initially 
9. Aerial observers are on con 
stant duty during spraying opera 
tions to see that pilots are applying 
insecticide as instructed. 


Our studies of fish damage, in 
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cooperation with federal and state 
fish biologists, have resulted in rig 
idly tightened precautions in spray- 
ing around important fishing wa- 
ters to further reduce the hazard. 
insecticides 


both to 


We recognize that all 


are toxic in some degree, 


insects and to other animals. Fur 


thermore we recognize the respon 


sibility for seeing that insecticides 


are applied to accomplish needed 


minimum hazard to 


Results of exten- 


control with 


other 


resources 


sive experience with chemical 
spraying of woodlands demonstrate 
that when insecticides are properly 
applied by trained people in aecord 
with carefully prepared plans, 
damage to related 


well within tolerable limits 


will be 
While 


spraying results have been reason 


values 


ably wood. they need to he made 


better 
tinuing our search for safer chem 


For this reason we are con 


icals and improved ways to apply 


them, and for other control meth 
ods. 

It is probable that insecticides 11 
one form or another will always be 
needed to 
insecticides continue to be 


combat forest insects, 
just is 
essential to fully productive crop 
agriculture. The cotton 


the South, the orchardist, the sweet 


farmer of 


corn grower, and the potato farmer 
stand little chance of producing a 
without the aid of 


salable crop 


chemicals. Commercial forest tracts 
also are farms, with trees the grow 

ing crop. To produce a full harvest 
of high-quality trees, the tree farn 

er must be as ready as the farmer 
of agricultural soils to intensively 
insects. On bot! 
the toll of 
pests can often spell the difference 
the sé 


attack destructive 


farm and forest, these 


between profit and loss, or 
rious impairment of reereation and 
scenic values 


In old-growth timber, use of 


chemical controls will deeline as 


harvesting operations are stepped 
he 


up. However, this decline will | 


‘ 


offset by an intensification of con 
trol in seeond-growth stands, along 
with an expansion in the 


chemicals needed to combat an in 


use of 
ereasing array of troublesome in 
sects that attack forest plantations 


Also, chemical 


control is heing used 
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tO an increasing extent in timber 


sale operations to treat inseect-in- 
fested trees in the sale area, and to 


eull 


that become breeding places for in- 


treat stumps, logs, and slash 


control will also 


used ] old- 


s that are reserved for 


Chemical 


SeCCTS 


continue to be in 


crow stan 


other than timber production, (2) 


inaccessible timber, and (3) in 


ber that 


in 
for 
be 
0 itbre ak cle velops 

Bett 


pre SS1O!] 


one reason or an- 


innot sold at the time an 


er detection and faster sup- 
under a control objective 


‘king insect outbreaks in 


will result in 


arliest 


decline 


Stages, 


in large control 


\\ 
ne Soeiety of 
died Mareh 8 and 

ndria, Va., his 
Mareh 
he 
the I 


the 


Born 
Ne ht 
1902 and 


, 
» College in 


S ¢ 
service o1 
Forest in 
ll 1920 
" 

vrionat) tor 

regional 
t} 


Northern 
Missoula, 


Rock 


Mont 


nivers! 


Morrell, 
Ameri 


VW 


ty 
IL\ 


M.F. 


1906 


former he 


received 


projects. By the same token it will 


result in a big increase in small 


ones. 

Today forest insect control is in 
where fire protection 
While ad 


vances have been made in the three 


its infaney 


was about 25 vears ago. 


basic approaches for checking in 


losses, much more work needs 


be 


improving control methods and in 


sect 


to done in strengthening and 


developing methods for combatting 


those insects for which effective 


controls are not now known. In a 
coordinated program of preventive 
and suppressive action, chemicals 


be 


tinuing important role 


ean expected to occupy a con 


Fred W. Morrell (1880-1959) 


‘ 


ranst 
LD). C. office 


1929, he w 


erred 


ot 


75. a Fellow ot 
in Foresters, 


buried in Alex as 


is 
yme 


at Palmyra, 


B.S. degree \ of the Cis 


1SS0) 
the g 
ot Nebraska 
eon et 


partment 


Corps he hbeeame 


de rree from or for CC 


of Agri 


On h reti 


areel 


the 


e 


vy Mountan 


forestel 


H 1945, 


do, 
assistant 
ster, then 

Mr 
Region at the 


140s na 


Morrell b 
society of \ 


is elect 


the 

made 

charge of publie relations and o 
ute cooperation 

ilian 

assistant to 


activi 


ement 


849 


We must not forget that the full 


impact of an unchecked forest in- 
sect epidemic is its overall effect on 
the community, timber, recreation, 
fish 
plus the time required to heal the 


all the forest 


scenery, wildlife, and alike, 


scars and restore 
benefits. 

And while we are about it let us 
not ignore the very important pub- 
lic information job that goes with 


Publie 
to 


forest insect control work 
food will is an invaluable asset 
the 
public informed will go a long way 
the 


to 


forest manager. Keeping the 


toward keeping forest man- 


and 


with 


ager’s hands free 


protect 


manage his forest in aceord 


the best forest practices 


the 
Forest 


assistant 


service im 
chief i 
state 
With the ad 
ation 
di 
Ly 


onsel 
the 


the 


ties in 


the govern 


] 


ad tor severa 


representative 





Effects on Fish and Wildlife of Chemical 
Treatments of Large Areas 


John L. George 


a rorest Tse 


time onlv a dee 
Tests were 


‘ Div 


estigations 


IS1OT) 


part of the | Ss 


the 


Biologists fron 


Wildlifi 


and 


Sin these first 


DDT. tl 


numbe 


des have 


st all environments 


croplands to water areas 


of these programs have been 


without preliminary 


termine what effeets the 


on wild an 
results have 
may be far 
DDT 
woodland 
lica 


ts of 
app 


Kor example 

of marsl and 
more hazardous 
forested areas 


pol 


A he Mil als are more 
han DDT 
effects of 


DDT on 


arized 


rene ral 


ildlife can be sumn 


erious widespre 
changes oceur mn 

sof amphibians, reptiles 
ils after a single ap 


main 


ition of one pound of DDT per 


2 Applications of two or 


DDT per acre affect pop 
vertebrate 


more 


, } ; 
poOuUunas Oo 


ulations of most ani 


mals; five rr more pounds per acre 


produce serious mortality among 


nost Spe eles 


} Amone 
least sensitive to DDT, birds 


vertebrates. mammals 
the 
omewhat 


blooded 


more susceptible, and 


animals are the most 


sensitive 


th organisms are 


than terrestrial 


and shellfish mor 


expected after a sin 
gle application in excess of O02 


DDT per acre to wi 
When applications 


I 


wouna I iter 


surtac are 


weekly intervals, dan 
the 


vidual treatments exceed 0.1 


hye expected if ind 


pound 


facts were taken into « 


Sderation in planning subsequent 
scale 


larg programs for control of 


forest insects The two most ex 


for 


budworm and 


tensive of these 


programs, those 
control of the 


price 
the ey psy have involved 


Vv} noth, 
treatment of about 20 million acres 


of forest » to the tims 


present 
studied of th 


} 
Perhaps tl most 
I has 
the 


out 


orest-1lse¢ eontrol programs 


ted 
budworn A 
} 


ay van about the 


been the one dire against 


spruce SePr1lOUsS 


break 


DDT 


Studies of the 


time that 


was released for civilian 


ide effects of 
program hat en conducted in 
Canada and the United States with 


similar results renerally — little 


widespread effect on vertebrates 
when applications did 

pound ol DDT per 
Studies of dey 


1 DDT 


forest floor showed that only 


as Tound 
exceed one 
acre OSITS OF 
on the 
part, perhaps 20 


1 small percent, 


quantity that was applied 
‘ertain lo 


diffi 


rround. In 


operational control 


to far higher rates of 


eatment than were intended, and 


ere was mortality of wildlife. In 


250 


large-scale pesticidal programs, it 
is difficult to be sure that the treat- 
ments are carried out exactly as 
they are planned, but it is vers 
that effort be 


they are 


1m 


portant every made 


to insure that Pe rhaps 
than avo 


is the 


even more Important 
ance of local overdoses, 
the 


essitv of chemical 


Keeping 


of waterways 


Two Serious Die-offs of Fish 
Two recent serious die-offs of fis] 
mphasiz d the importan ‘e oO! 
The 
1954 in the 
in New 


treatment 


have ( 


the above precaution first of 


these occurred during 
Miramichi River drainage 
Brunswick, Canada A 
of 0.5 pound of DDT per acre re 
sulted in the 
of the 
three 


19 Salmon 


oss of up to 9] percent 
Atlantic 


ana 


young salmon. ol! 


age groups adults 


SOne 
re arby 


treated 


losses in a 


that not were 


rhe 


DDT also caused very heavy redue- 


stream was 


negligible—about 2 percent 


stream 1n 


tions in populations of 


sects. Recovery in numbers of cer 
Was noted 


The 


food for ar 


tain kinds of insects 
year (16 


ided 


cellent crop of under-yearlings 


followine ineré 


1) midges pro\ 


were or 
Port 
River drai 
1956 


small and large 
reduced in numbers (17 
of the Miramichi 


treated 


parr 


were 


again in 


very much the results 
1954 (18 
The other se 


the 


Sale 
rious die-oft 
\ ellowstone | 


Assistant Secretary ot 


occurred mn 
in 1955 
Interior Ross Leffler (22 
the value of the 
this particular section of the Yel- 


has 


mated fisher) on 
lowstone to he S?0.000 per n ile per 
year, in terms of expenditures by 
As in the Miramiehi 


River, there was a il 


fishermen 
ereat red 
in numbers of aquatic I 
brates In fall, 
months after DDT was applied at 


the about 


] pound per acre for eontrol ot the 
spruce budworm, large numbers of 
] 


trout, whitefish and suckers, includ 
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ing many or most of the young of 
the year, were found dead along 
more than a 100-mile stretch of the 
stream. The loss of food organisms 
appears to have been serious enough 
to have caused the death of the fish. 
In the the treat- 
ment, 1956, there was a large hatch 


vear following 


of young trout and fishing was 
rood: in 1957, the recovery of bot- 
tom organisms in the drainage area 
was judged to be complete except 
stream. 


in one 


Effects on Trout Streams 


Spruce-budworm control treat 
ment of almost one million acres on 
three national forests in Montana 
luring 1956 provided an opportu 
nitv for federal and state biologists 
to observe the effects on aquatie life 


Numbers 


inverte- 


in 13 trout streams 


of aquatic and terrestrial 
brates were greatly reduced by the 
eon- 


though maximum 


DDT 


ple s was 0.33 ppm 


spray even 


in water sam- 
This maximum 
half 


27 hours after 


centration of 


was recorded one hour 
ter spraying; 
spraying no measurable amount of 


DDT the 


ples continued 


was present in stream 
Dead 


ed downstream 


sam insects 
for five 
trout fed freely upon 
nevertheless, did 


( ithe l 


trout, 
affected, 
as a result of 
ipon the dead insects. Bi 
end of the season. some re 
opulation of aquatic insects begar 
most 


the streams. In 


recovery of ins 
ions continued during 1957 
and in one of two streams 
studied intensively 
red to be 


1957. There 


in numbers of 


num 


normal by Sep 


was a slicht 
trout 1! 


trout 


ams but live ap 


oO stre 
be in good condition de 
the fact that analysis of their 
owed that they contained 


Eleven other streams were 


ed less intensively 
the 


ee oO 


with results 


much Same except 
i\ these whose 


checked, there 


‘ious game-fish depletions 


f fi 


ulations wert 
about 15 during 
after 


This indieates again that long-range 


pereent 


cond year treatment 


effects not be apparent until 


the second year. 


may 


The Gypsy-Moth Program 

The gypsy-moth eradication pro 
gram in the 
United States has produced essen 


forests of eastern 
tially the same effects on fish as 
have most operations for spruce 
budworm control (15) except that 
no spectacular kills have been re 
ported. Losses of aquatie insects 
have been heavy, commonly 70 to 
9O percent (14 
of dead or dying fish have not been 
During the widespread 


. but large numbers 


observed 
eradication campaign in 1957, dead 
fish could the hun 
dreds or higher in only a few local 
These 


tality appeared to be the 


be counted in 
instances of mor 
result of 
that 


itles } 


operational-control problems 


led to direct application of insee 


ticide to lakes or streams. In areas 


where the full spray hit the water, 


there was every reason to expect 


mortality In localities on Long 


Island where spray planes passed 


or turned around = over = tidal 


marshes, there was considerable 


This was to 


mortality of crabs 


be expected as crustaceans have 


easily poisoned 


been shown to be 


by DDT 


Studies of repopulation of 


aquatic insects 


streams by 


treatment for gypsy moth hav 


shown that certain populations may 


leas 


afte r 


not return to normal, or 


pre-spray 
Blackflies, midges and cer 
mavflies re: inhabited 
but 


flies and certain may 


not to vels. even 


spray | 
a vear 
tain vdily or 


areas the caddisflies 


spraved 
; 
STO 


ertain 


es that are principal food items 


for larger trout w 
numbers / 

In areas treated Vv] moth 
control, the reptiles and amphibians 
affected by DDT. Toff 


Surber (15 that 


also may be 


mann and State 


overall populations are not greatly 
affected, but aquatic forms may be 


eliminated from local ponds S 


Terrestrial forms are more resist 


ant 
ait 4 


Other Programs 


Rather large acreages are treated 


also for control of other forest 


pests, but none of these is as exten- 
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sive as the areas covered in spruce 
budworm and gypsy-moth control 
Foresters in western areas often 
are concerned with extensive range 
Mor 
mon Dur 


ing each of the past several vears, 


lands where grasshoppers or 


crickets are abundant 


treated for 
control of these pests The 
treatments aldrin or 
chlor at 0.1 to 0.3 pound per acre; 
0.5 to 1.0 pound per 
1.5 


pounds per acre. The chemicals are 


millions of acres were 
usual 
are: hepta 
chlordane at 
acre; or toxaphene at 1 to 
applied as sprays for grasshopper 
control and in bran or wheat baits 


control. Al 


and 


for Mormon cricket 
though the 


heptachlor are quite low, these com 


dosages of aldrin 


pounds are many times more toxie 
to fish wildlife than is DDT; 
feeding tests indicate they are from 


and 


15 to 100 times more toxic to some 
[In areas where grasshop 
pers Mormon 


problem, there is no forest 


species 
and erickets are 4 
anopy 
to partially screen the poison, so the 
full dose 
ports indicate that mortality of cer 


mode r 


reaches the ground. Re 


tain kinds of animals can be 


ate to severe, especially if aquatic 


habitats are treated. In prairie 


ounces of aldrin pet 


n arshes, TWO 


killed 
the 


sixth tO one 
”), D7 


were 


acre from one 
third of 
These 


result 


voung dueks 
losses apparently 


of the birds eating eon 


nated foods Other losses of 


birds, apparently were due 


shortage of food (ne pound of 


chlordane per aere has been r 
loss of | 


the 


Toxaphen 


14 
one il 


to cause a 


in the production ot marsh 
birds in an area (77 
f ducks ; 


losses 0 


has caused Son 
eoots at 15 pounds per 
heavy losses 


and vers 


birds at 2 pounds per a 
Losses of fish and aquatie 
have sometin 

Aldrin, heptachlor 
all have 
be very potent poisons in thi 
ind in the field. Tea 


followed 


tebrates 
heavy 


heen show 


toxaphene 


ratory 
of « ravfish 
0.25 pound of heptachlor a 
>), and fish kills have follow 
applications of toxaphene that wer 
as low as 0.1 pound per acre 
Unpublished reports of observ: 


tions in Montana during the 





er of 1958 reveal heavy depletions 


of aquatie insects and disappear 


ince of trout in some streams after 
treatment for grasshopper control 
control 
for Duteh elm dis 


wide treat 


Certain other programs, 

the one 
do not involy area 
s, but 


when all appleations 


amount to larg 


totaled they g 
Nn ated 


(0) 


reports 


| 
ortalitv has oe 


; 
TS 


tors ft 


other ta 
elationship ol pest! 
Immediate mortality ot 
ividuals is not the only cause 
Effects long 
ed still Ay e sé Dur 


iportant 


oneern tha are 


rious 


tay 
taiti 


vorms. known 1 e resis 
DDT and 


Tissues 


storing it in 
onti ued to live while 


servoirs of DDT suffi 


apable of 


secondary poisoning 
Studies in prog 


I 
that 


pe t 


resist 


indication other 


stored by 


vanisms. Few studies have 


made to determine what eff 


phenomenon has upon 


1 
ions. but field reports 


popu nt 
several localities in the midwestern 
l'nited States su¢eest that this may 
he reason why the numbers of 


birds are be 


; 
' 


tain 
local areas 
Another 


laboratory, 


finding 
adult 


relative ly recent 


studies is that 


and = ring-ne 


hobwhite quail 


fed sub-lethal 


amounts of pesticides may appear 


pheasants that are 
to be quite normal and yet be defi- 


cient in reproductive potential. 


Consumption of very minute 


amounts of several commonly used 
chlorinated hydrocarbons may pro- 
duce these effects. Consumption by 
pheasants of one two-hundred-thou 
sandths of an ounce per day for a 
two-month period resulted in pro 
hatch 


abilitv and of chieks subject to high 


duction of eves ot reduced 


death rates Bobwhite showed 
the same effect were fed 
amount. Penned 


contained DDT 


when they 


ne-fitt] 


of this 
il whose diets 
Ton ot 
fertil 
When 


standard 


> 
> OUuNCeS 


per 
iriores, whose 
ed 50 percent 
quail on 
produced 33. percent 
ks per hen, and 800 per 
crippled chicks 6 
More than 90 percent of the chicks 
from. the died 


though the 


more 
experimental birds 


within six weeks, even 
‘hicks themselves were fed no con 


food. This 


not vet 


taminated again is a 


phenomenon evaluated in 


Still anothet problem of wide 


spread importance is the delayed 
entry of toxie materials into aquatic 
environments. Even though water 


ways may be avoided in the initial 


pesticide application, it is possible 
wash the chemicals 
thus 


This 


that rains ma\ 


and 


fish or 


i} lakes streams, and 
fish 
tvpe Of polsoning has been demon 


Young Nicholson 


frequently it occurs 


poison food 24 


strated by and 


Just how 


is a matter of conjecture. Early 
studies with DDT sprays in forests 
littl this 
aus¢ 15 


The 


showed poisoning from 


forester should 


cts of all 


not jude 
large scale 


the 


his ow Nl 


pesti 


programs on basis of 


vhat he sees in work or 


reads about in connection wit! 


other forest-insect control 


pro 


rrams. The problems of inseet eon 


trol on agricultural land often ars 


different. For example, in the pro 


for eradication of the im 


porte dd Tire 


ant, heptachlor or diel 


drin is used at the rate of 2 pounds 


material per acre 


studies show that these 
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compounds are from 15 to 20 times 
as toxic to quail and pheasants as is 
DDT. 
what comparable to dosages of from 
30 to 40 pounds of DDT per acre— 
than the 


Applications then are some- 


many times greater one 


pound per acre considered relative- 
wildlife in forested 


lv safe for 


areas 


Losses versus Gains 
effects of 


the 


pesticide use and in making 


In appraising 
deci- 
sions of when to initiate pesticidal 


is important to weigh 


] 
[- 


programs, it 
] 


LOSSeS 


against vains d 


possible 


though few, if any, pestici 


plications are made 
the benefit of 


primar. 
wildlife, anyt 
that prevents the widespread « 
forests and the fires that 
follow, 


wildlife. 


tends to 
Wher 


necessary 


would 


I 
ably 


tain forest 
are preserved, 
maintained, erosion 

silting and warming of s 
avoided. In general, moist, 
ate to cool environments ar 
tained in % fied lave r 


conditions promote forest 


survival and abundance 
Problems of multiple 
SOuUrEeeS not 


are hew to 


conservationist. who first prom 


For 


some- 


vated the idea of multiple us 


est management, however. 
times seems to lead to multiple con- 


‘t when various interests 
on different uses of a giver 
resource. Decisions will hav 
ilar areas 


nade for partic 


so doing the economic val 


and 
not be 


wildlife resoure 


wilderness 
should underestimat 
made by 
Inc. for the U. S 
and Wildlife Serviee in 1955 


indicated expenditures 


Crossley 


survey 


Surveys, 


that 
hunters and fishermen in that 
Ther 


25.000.000 | 


alone were S32 billion 
approximately 
sportsmen in that vear. It 
porte d that over 34.000.000 11 


vain of 36 


‘enses 
sold in 1958, a 


three 


were 


percent in years 


every reason To helieve That 


numbers of hunters and 


will continue to inerease ra ) 
and that they will want more game 
fish Another, and ] 


group of Americans 


and 


has a 
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aesthetic interest in wildlife They 


want both game and non-game 


animals to continue to live under 
natural conditions where they ean 
be observed and enjoyed. 


The of the 


the United States in the preserva- 


interest Congress oO! 
of wildlife is in 
Public 
which specifically di 
rects the Secretary of the Interior 


tion and increase 


dicated by the passage of 
Law R5 5R2. 
to undertake continuing studies of 


effects of pesticides on wild- 
and federal 


wildlife 


life. State legislation 


values also has 


protect 


vears 


Precautionary Measures 


emical-control workers should 


| available knowl dge to select 


the toxicant, formulation, dosage, 


equipment, and operating proce 


will give reasonable con 


minimum o 
wildlife At 


thods of 


inflieting a 


1 
oO Tish 
alt 


should be 


costly, but tne public 


ernative me con 


considered. They 


will support a more cos 


operation 

Wild 
has recommended 
that 


These ar 


the Fish and 


ve measures 
emploved 
and Springer 
estations should be 
they reach upper 
before they 


that, if 


1 eround TO plane CO! 
he provided to restrict 


led 


: + 
fo mtended 


areas, ft 

‘overage and to pre 
rverdosage 

Direct apphi ation to streams, 

onds and lakes, or to sites 


aching into nearby 


as might ‘eur, shoul 


unless the rate of ap 
of less than the toxicity 
to 0.2 pound of DDT ih 
In forested 

ves should not exceed 
if DDT or its equivalent 
cticide is used in 


quantitv should 


e 


be reduced because of the greater 
toxicity of this formulation to 
aquatic animals. 

5. Applications around the edge 
of lakes should be made with small 
planes and when wind velocity is 
low. Where possible, ground equip 
ment should be used in such situa 
tions. 

6. Pilots 
over streams, rivers and lakes and 
these 


should avoid turns 


the use of areas as bound 
aries for control operations 

7 Applications of the more 
should be 


as far as possible during the brood 


toxic materials avoid 
ing period of birds 

In continuing research designed 
to find wildliti 


populations from damage by pest 


Wavs to protect 


ides, the wildlife biologist must 


1 


try to understand more about what 


happens to the animals and then 
communities when they are 
to chemical 
In these 


tions, th 


exposed 


; 


insecticides u arious 


ecologi al investiga 


levels for dit 


formula 


Times 
tOXICity 
ferent 


tions and in different environments 


poisons in Various 


determined ( ooOpe rative 
entomologists and 


‘essary to 


are her 
determine the total, long-term co 
sequences of applving highly toxie 
highly 
such cooperative ecological inves 
vations of the interrelationships of 

wildlife 

environment and food, the 
and the 
answer problems like 


Ye llowstone 


residual substances Only 


ty 


the various species, their 
toxicant 
exposure will 


degre: ol 
those on the 


Miramichi 


and thi 


Summary 
The investiga 


tions of the 


field 
effects of DDT on wild 
iewed briefly, from th 
in 1945 through thi 


the effects 


history of 


life is re 
initial studies 
more reecent studies ot 


of the large-scale programs for 


eontrol and 


DDT dos 


budwot m 


moth 


spruce 


oVpsy eradication 


ages and procedures that are 


ommended for protection ot 


life are reviewed. Effects of ald) 


he pla ‘hlor, and toxaphi ne are dis 


‘ussed in connection with the grass 
Mormon 
Delaved and 


hopper and cricket ¢o1 
trol 


rect effects of chemical 


programs indi 


treatments 


are emphasized as an important 
current problem, Cited in this con- 
Yel- 


lowstone and Miramichi rivers and 


nection are fish losses in the 
losses of wildlife from eating earth 
worms a year after 
the area with DDT 

procedures TO 


treatment ol 
Currently ree 
ommended safe 


guard wildlife in pesticidal pro 


erams are listed 


Literature Cited 


Notes 
of DD 
M 
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Development of Forest Insect Research and 


Control in Canada 


M. L. Prebble 


FOREST INSECT PROBLEMS in much 
of the United 


are basically the 


States and Canada 


same, owing to 
similarities in climate, forest cover, 
and tree species. For varying dis- 
tances on either side of the interna- 
tional boundary the insect 
constitute the 
Evi- 


denee of this is repeated] seen in 


same 


frequently 


species 
principal regional problems 


the literature, and in the interna- 


tional work conferences of Ameri- 
ean and Canadian forest entomolo- 
eastern, central, and 


North 
differences in the or- 


ists in the 


western parts of America 
But there are 
ganization of forest entomology in 
the two countries, partly traceable, 
[ believe, to different patterns of 
forest ownership and administra- 
tion, and to different levels of ex- 
ploitation and management. There- 
equally important to 


trace the background and develop 


fore, it seems 


mental history of forest entomo- 
as to outline ecur- 
rent programs. For those readers 


wish further detailed in- 


in Canada 


who may 


ormation, a number of references 


are cited; and extensive series of 
available on 
The forests of 
1.6 million miles, 
one-half of the land 


Forested land predominates 


reprints are request 


Canada occupy 
square 
total 
all regions except the Province 
Edward Island, which is 


and 


of Prince 
agricultural, 
Northwest Terri- 
areas of 


preponderantly 
the Yukon 
which inelude large 
tundra. In all except the 
Maritime 
fractions of the area 

nonproductive. Ac- 


inaceessible or 


and 
tories, 
regions 
Provinces substantial 
forested are 


essible productive forests eonsti- 


it 40 percent of the total for- 


( ly owl d forest land com- 


ibout 5 percent of the na 


total: the figure rises to 


about 10 percent if productive for- 
The 


region to 


est land only is considered 


percentage varies from 


region and is substantially higher 


in the Maritime Provinces than 


elsewhere. Ownership of the re- 
maining forest land is vested in the 
Crown (i.e. the people), predomi 
nantly in the right of the provinces 
except in the Yukon and Northwest 
Territories, where ownership is in 
the right of the 


ment. Responsibility for the greater 


federal govern 
part of the productive and occu 
pied forest land accordingly rests 
with the 
which have established forest ser\ 


provincial governments, 


ices for all administrative and re 
gulatory functions pertaining to 
provincial crown ferests. 

Th 
timber in 
500 


volume of merchantable 
estimated at 


Softw ods 


Canada is 


billion eubie feet 


eonstitute about 80 percent of the 
predominat 


total, stands 


ing, and spruce and balsam fir make 


mature 


the estimated total 
birch 
are pre-eminent among the hard 
The rela 


tively few tree species and eontin 


up over half of 


volume. Poplar and white 


woods combination of 


Vast areas 


character of 


uous forest cover over 
has influenced the 
insects 


major outbreaks of forest 


in Canada. For example, infesta 
tions of the European spruce saw 
1930’s covered all the 


eastern provinees westward to On 


fly in the 


tario. Spruee budworm_ infesta 


tions extended, in successive peri 
ods between the late 1930’s and the 
ate 1950’s, from Manitoba to New 
Nova 


outbreaks of the 


Seotia. Ri 


tent 


and 


7 
i 
Brunswick 


eent forest 


eaterpillar resulted in defoliation 
of aspen stands in praetieally all 
provinees 

The prov inces depend on the 
rovernment to 
forest 


eral provide re 


services in entomol 


Hug 


Two or 


search 
O2y infestations affecting 


more provinces eoneur 
rently, the need for sustained inter 


regional surveys and research. and 


the results of early biological con- 
trol 


sive 


experiments involving exten- 


international cooperation as 
well as specialized quarantine rear 
ing facilities, were undoubtedly im 
portant factors leading to the de 


velopment of forest entomological 


research distinctively as a federal 


vrovernment service in Canada 


Development of Forest 
Entomological Services 


Development of forest entomol 


1909 with 
ment of C Hewitt as Do 
minion Entomologist in the Depart- 
J. M 
was appointed Hewitt, in 
1912, to work continuously on for 


1914 the Divi 


was estab 


ogy started in appoint 


Gordon 
Swaine 


ment of Agriculture 


under 


est insects, and in 


sion of Forest Insects 


lished as a headquarters nucleus 
The affiliation of forest entomology 
with research interests in the Can 
ada Department of Agriculture has 
persisted through various reorgan 
zations and corresponding changes 
continued — his 
leadership until 1934; J. J. de 
headed the from 
1934 to 1952, and was sueeeeded by 
M. L.. Prebble 

The early 


eluded surveys of infestations and 


in title Swaine 


Gryse Division 


work program in 


damage, ecological and taxonomic 


consultative services 
pertaining to bark beetle 


One of the 


studies, and 
control 
operations first bio 
logical control experiments in Can 
Veso 
leius tenthredinis against the larch 

1910 to 1913. Aireraft 


first used in forest insect sur 


ada was the introduction of 


sawfly i 
were 
vevs in 1920, and in dusting opera- 
tions against forest defoliators i 
1927 


1919 


Vernon laboratory in British Col 


Decentralization began in 


with establishment of the 


umbia. Two other regional labora- 
tories were set in operation in 1923 


1940 
after 


nore in 1937 and 
accelerated 
five additional labora- 


1952. Im 


and two 
The 
the last war 

being set up by 


proce SS Was 





dquarter 


lop 
long-term biological studies in 


rations, and carry out short 


ana 
ated 


untreated areas as a 


5. 6, 24, 


and 


means of assessing results 


he policy of decentraliza 


functions are discharged 


onal laboratories, which 


esponsibl research, 


| sur 
" 


d m with provincial 


and the industry, 


wes 


assigned territories 


the i! 


Research projects in specialized 


ih re@wional contacts 


lnportance, are 


four sections 


ou by the 
rin pal functions of Division 


dquarters are program plan 


if and coordination, editorial 


ces, general administration of 
Division, and development of 
arrangements 


cooperative 


reneral 


with other research organizations 


and administration units 
Principal Contributions of Other 
Organizations 


other units within the 
Research Branch of the Canada De 
partment « f Ag 
the 


Division 


Several 


riculture contribute 


materially to program of the 


Bioloe,s For eX 


Ik orest 


Entomology Research 


pro Mies 


ample, the 
Institute authoritative 
msects recovered 


field 


biological eon 


rmentineations of 


in the survey and in investl 


vrative projects In 


trol experiments the Bhiological 


Control Research Institute contracts 


the collection of insect parasites 


ind predators through resident en 


tomolog 1 foreign countries or 


LhOULee TINE 


Commonwealth Insti 


Tour see 


Control, and re 


from abroad un 
Belleville, pre 
and ultimate 
The 
ce Unit pro 
h collabor 


r pop 


Statisti 


ns Of 


nt of Northern Affairs 
the 


and 
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arrangements inp On 


the 


Cooperative 


among prov 


tario are unique 


inces. Under the terms of an agree 
ment between the Ontario Depart 
Lands and Forests and the 
Agricul 
the former department con 


ment of 
Canada Department of 
ture, 
structed the Forest 


Sault 


Labora 
and the 


st aff, 


Insect 
Marie, 
proy ided 


torv at ste 
latter 
equipment, and 
The 


designed specifically to promote for 


department 


funds for its op 


eration original agreement 


insect research and control in 


est 
Ontario, was subsequently broad 
pathology 
Path 


Was 


ened to inelude forest 
Forest 


Maple 
Department of 


In consequence, the 


ology Laboratory at 
constructed by the 
Lands and Forests, and similarly 


Aer 


serve 


operated by the Department of 
Both 


as regional laboratories of 


eulture laboratories 


For 


Bioloe, Division for Ontario, 


est 


and come under the general e@uid 


ance of an advisory committee rep 


resenting the Forest Biology Divi 


sion and the Department of Lands 


and Forests 


The principal role of the univer 


sities in forest entomology in Can 


ada is in the training of research 


personnel, who are drawn, often 


initially as seasonal assistants in 
their 


the zoology as well as the 


undergraduate vei from 


irs, 
forestry 


departments of numerous univer 


sities. A limited amount of research 
in forest 


lated 


versity staff members with finar 


+ ! 
ANTON ology or closely re 


. : 
fields is carried out by 


Wn 
cial 
Na 


other 


l 


support ot the 
Research 


research 


Iniversities, the 
Couneil, or 
foundations. Another form 
available through ex 
erants by the 
Agricul 


desiene d to 


tional 


of support is 


tra-mural research 


Canada Department of 


ture. These er 


ints are 
encourage research on problems re 


lated to de partme tal projects but 


which, owing to specialized researel] 


lities, can be more 


experience or fact 
] 


than 
\ iny 


ry? " 
propyec 


ectively ¢ university 


epart oratory 


have 


Wn 


hee nit 
ePrsit1es 
nme seve 
Biolog, 


forest ‘lassification. and 


‘ yplieation of serological tecen- 
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niques to the study ol insect preda 
tion 

industries have made 
devel 


entomology in 


The forest 
notable contributions to the 
forest 
field of 


was Instrumental 


opment of 
In the 


industry support 


Canada edueation. 


in establishing chairs of forest en- 


tomology at Canadian universities, 


and a number of scholarships open 


to undergraduate and post-gradu 


ate students in entomology were set 
associations. Early 


up hy trade 


growth of the 


was mace 


Forest Insect Survey 


possible by active parti 
cipation and assistance of industry 


personnel. These are still an im 


feature of the survey, es 


portant 


in large-scale programs of 


pecially 


mapping and hazard rating per 


taining to control projects, where 


in industry provides substantial 


proportions of the re quire d person 


nel and facilities. Amone various 


forms of support of forest insect re 


prob 


search made by the industry, 


most significant has been 


ably the 


the reservation of bloeks of forest 


land for lone-term ecologieal stud 


The industry has been domi 


nant in the organization and execu 


tion of direct control projects, and 
participa 


federal 


In arranging financial 


tion of the provincial and 


frovernments 


Forest Insect Surveys and 
Research 


The Forest Insect Survey oper 


regional laboratories 


ates Trom hin 


full-time efforts of 


and engages the 


officers, 20 laboratory 


20 research 


and 70 forest biology 


Iniclals 
rs. Additional assistants are 


ved seasonally in the exten 


program connected 


thousands of insec 


ach vear The 


IS detection ot 


s and maintenance 


ePNnSUS O +t 


forest 
Canada. Di 
} 


‘oordinates ob 


msec 
ons threuchout 
eadquarters 
results on a national 
ies prepare r¢ 
detail for the use of 
yperators, and pub 
Canada in th 


Forest Insect 


From the beginning, it was ex 
that 


survey could be extended to inelude 


pected the objectives ot thre 


scientific as well as economic pur 


poses oe BB Opportunities for such 


extension coincided with the in 


crease in staff and improvement of 


facilities followine the last wat 


Objectives were then defined to in 
clude a more comprehensive unde} 
standing of the insect fauna of Ca 
nadian forests (74). Toward this 
end, investigations of sampling sys 
distributional 


+ 


tems, life histories, 


ranges, and host-parasite relation 


ships were undertaken by profes 
sional staff attached to the 


with the aid of field staff capable of 


survey, 


desired material from 
Canada. The 


from the 


supplying 


any part of vast ac 


cumulation of records 
field, rearing rooms, and associated 


identifications, is made aecessible 


by use of a unified coding system 
and punch-card recording of data 
Results of individual biological 
studies are published in. scientifi 
journals. Composite results fron 
the survey as a whole are published 
as departmental bulletins (75 

The formation — of ‘subject 
matter’ sections has stimulated r 


fields 
W here ver appropriate, the sections 


search in the specialized 


employ important species as 


pest 


research materials. This simplifies 
collection of 
field 


sults in interpretation of important 


samples, conduet of 


trials, and integration of re 


regional problems 
The Cytology and Genetics See 
tion has made important eontribu 


tions to the knowledge of insect 


behavior, phy logeny ’ 


chromosome 


and svstematics Recent cyto 


studies have been eceoncen 


logical 
trated on the genera Chilocorus and 


with the cooperation o 


I’nited States 


Pissodes. 
entomologists in the 
ind other countries. Genetie studies 
have clarified the 


inteevrity * the 


means by W hich 


sympatrie and 
jack-pine 
and th 


‘nher; 


and 


ecross-fertile spruce 


budworms is maintained 


venetic factors involved in 


‘ ] 
aha 


tance of developmental 
fecundity. Cyto-genetie 
Neodiprion i l have 
heen initiated to nplement 
investigations on biology and 


mommy 


Path 


basie 


The program of the Insect 


' ineludes 


ology Laboratory 
studies on taxonomy, development, 
and physiology of micro organisms 
affecting insects, as well as host 
parasite relationships such as mode 
of action, histopathology, and host 
specificity (7 Ecological studies 
of diseases in field populations of 
forest and 


sects, 


experiments In 


biological control through the se 
of viruses or other pathogens, are 
Insect Path- 


several 


carried out by the 


ology Laboratory and by 


regional laboratories The most 


notable 


trol] 


successes 1n hiological ‘on 


with pathogens have been 


achieved with the viruses of the 


European pine sawfly and tl! 


ropean spruce sawfly, disease being 


self-sustaining in populations into 


which it has been introduced 


} { 


i). Viruses employed against native 


Neodiprion sawflies have so far bi 


haved more like selective insec 


eldes 


with little evidence of eff 


persisting beyond the veneration 


in which the disease is introduced 
the Fredericton 


Studies at labora 


tory of an introduced virus of the 


European winter moth indicate 


that it may be effective against cer- 


tain native geometrids as well. 


Investigations undertaken by the 


Bioclimatology Section  inelude 


studies of physical factors in micro 


habitats, and the influence of vari 


ous environmental faetors on inseet 


behavior and development 


The use of synoptic methods. en 
ploved in relating climatic fluctua 


tions to changes in abundance of 


the spruce budworm and 


tent caterpillar (75, 26), is 


forest 


extended to other important 


insect problems A reeent study of 


reneral ecological significance illus 


trates the extent of differences in 


of the 


behavior amone individuals 


western tent caterpillar, and th 


Importance of these differences in 


the population dynamies of the 


specles ‘S 


The ¢ 


| PMCs 





arries out basic studies of chemical 
ontrol, and also serves in an ad 
capacity Its program of 
includes studies of insectic 
al from aireraft, assessment 
f deposit in the forest, and dosag¢ 
ity relationships involving 
ent msecticides, formulations, 
ind imsect species 10 Following 
ensive fish mortality in large 
praying operations, the se 
n has collaborated with 
Research 
laboratory and hel 
of different inse 


budwot 


Board in 


spruce 


programs of the 
laboratories vary with thi 
int problems of the different 
Insects attacking conifers 
the major attention throug! 
Canada as a whole, with 
is on beetle problems in the 
Introduced 
are important generally, but 


Maritime 


southern QO) 


more 


ian elsewhere 


ularly in the Prov 


Quebec, and 


Space limitations do not per 


rdequate review of researe 


ot re erional laboratories 


the guiding 
cle ve lopme nt of 


deseribed briefly. 


Selection of probl 


studv is a joint re sponsibil 


wional laborato 

7] headquart 
ration is given 
al problems, ga 


staff and 


may assume 


velop, beco 


ing. in effeet, inter-regional or né 


rnificanes as they ae 


asses, T 


tional projects. In such 


search responsibility remains wit] 


research officer, but with extensive 
support from other laboratories and 
headquarters in the exchange of 
information and materials, seasonal 
transfers of work to other regions, 
and other measures designed to in 
crease the scope and value of the 
investigations 

}. Wherever possible, studies of 
major forest insect problems are set 


ntensive ecological investiga 


interactions of the in 


ms of the 


sect populations with the host tree 


and stand, climate parasites, pred 


d diseases. The significance 
itors Is interpreted 
population dynam 
cies. Progress de 
‘development of statis 
liable sampling methods 
analyti al pro*ed ires, as well 
s adequate staff 
prehensive studies of the 
budworm im the Green Riv 
ea of New Brunswick, 
} 


progress for about 14 


which 
been in 
ind engage the efforts of son 

icers and their as 
most advanced 


investigations ol 


ada Designed to 


d information on the possibility 


ducing damage through mod 
nanagement ractices in the 
forest, the pr 
indamel! tally mportant 
population dynamics and 
hanisms (18, 19, 20 
ontributed materially 
etation of results of chen 
t] 
nves 


if smaller propor 


duration, are ii 


» balsam woolly ap 1 


Fred 


winter moth 


, - 
Veodiprion 


laboratory), E 
Europea 
Mari 


IT} and 


Sault Ste 


Control 
(Owing to «¢ momic necessity, ex 


periments in 


forest insect control, 


JOURNAL OF FORESTRY 


usually preceded the fundamental 
studies that provide the best basis 
for assessing the importance of nat- 
ural controls, selecting the most ap- 
propriate kinds of extraneous con- 
trols and the manner of applying 
them, and evaluating the results of 
their application (1). Nevertheless, 


vast quantities of forest wealth 
have been preserved by the employ- 
In the 


their 


ment of empirical methods 


interpretation of results and 


use in subsequent refinement of 


control procedures, it is extremely 
important to understand the causes 


of variations in pest populations i 


terms of the influence of indigenous 


and extraneous ‘control Tractors 


oe ee 
Increasing control 


coneern wit! 


of rorest sects can be expected 


in Canada In biological control 


projects the cooperative arrange 
ments involving the several Can 
foreign agencies are «ck 


adian al a 
1 to lead to integration of re 


signe 


sults of ecological studies in Can 
ada, foreign explorations, and pro 


erams for the introduction of or 


vanisms and study of biotic factors 


These 


adaptable to the 


arrangements should prove 


ato 


] 
neeas in specl 


problems -ontrol 
offers the best 
In direct 


responsibility 


‘ontrol 


projec 


mary for 
tion, financing, and execution 
To rest w t} 


doubtedlv continue 


provi 


forest industry and the | 


rovernments. Financial assist: 
from the 
be expected terms 
Canada Forestry Aet 1949 
operating procedures dev 
Prote Limited 


7 


Forest tion 
f ’ - al , 
bia Loggers’ Asso 


eoast (5) will 


tions 
12 natura 
sted areas, 


rdepartmental 


‘resenting federal 


ment agencies concer! ed 


est insects. fore strv. fi 


wildlife 


sibility of 


problems has 
studving th itio1 


in toto, and recommending appro 


the original regional laboratory and vhether biological or direct, have priate action 
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It is more difficult to foresee the 
‘ope of silvicultural control of for 
est insects in Canada. In several 
important forest insect problems 
the severity of infestations and 
damage is traceable, with varying 
degrees of certainty, to such stand 
‘haracteristics as composition, age, 
area under uniform cover, and so 
on. This has encouraged entomol- 
wists to set forth the general con 
cepts of silvicultural control (7, 27, 
. based on presumptive evidence 
from different stand types during 
vr after destructive outbreaks. Ii 
not been possible to make criti 
coneurrent studies of popula 


tion dynamics in unregulated sus 


‘eptible stands and in others man 


aged on silvicultural grounds for 
maximum resistance to insect dam 
age; of the latter kind do 

xist In Canada. Nor has the 
ntomologist been coneerned with 


problems facing the forest 


iger, or with the eriterion of 
feasibility , 16). Some 
problems ; receiving 
ention 1 en Riv 


W he r 


est path 
operating 
however. 


‘ept un 


ed for sig 
in silvieultu 
long periods to 
conditions and 
‘y during succeed 
ks, are deterrents 
of this 1 
icing insect damag 
Establishment of large forest 
ental areas where commer 
ber operations could be ear 
under subsidy, possibly wu 
visions of the Canada 
1949 might be one 
ouraging wider ex 


ilvi 
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Papilionidae to Aretiidae. Can. Dept, 
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Answers to Some Criticisms of Aerial 
Spraying in Forest Management’ 


Robert L. Furniss 
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Airplane Spraying in Forest Insect Control— 
Equipment and Techniques 


J. S. Yuill and D. A. Isler 
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flight lines. Here the usual proce- 
dure is to lay out the blocks on aerial 
photos, using features of the ter- 
rain, such as ridges, peaks, changes 
in forest as boundaries. 
Then the pilot makes a preliminary 
flight over the block in an observa- 
himself 


the ter- 


tvpe, ete., 


plane to familiarize 
the 


rain, and to 
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with boundaries and 
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$09 foot maximum. 


with provisions for greater height 


imum and a 
where the terrain requires. Recent- 
ly some large seale tests have been 
made with multiengine planes from 
a height of 
inconclusive, 
eritical 


790 feet, but results so 
rar are 
The 


aerial spraying is weather. 


problem in 
We do 
not know a great deal about its va- 
do know that 


most 


rious effects, but we 


air movement (wind and convee- 


is undoubtedly the most eriti- 
‘tor. A 
) 
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tion 


‘al fa general erosswind, 
up to 


helpful since it tends to smooth out 


mph, seems to be 


irregularities in distribution across 
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uniform coverage through the tree 

With 
though, 


spray swaths, and gives more 


‘rOWNS increased wind ve 


locity more and more of 


the falling spray is carried away 


from the target area: amounts get 


ting down to the trees are less and 
idequate for controlling the 
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not evenly deposited, 


the more wind, 
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ver the distribution of the 
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the early morning, starting as soon 
as there is light enough to fly, but 
sometimes conditions also are satis- 
factory just before dark. Spraying 
should not be conducted when the 
wind velocity above the trees in the 
It also 


is common practice to stop spray 


spray area exceeds 6 mph. 


ing when the temperature is great- 
68° F, beeause objection- 
able convection currents often oc- 


er than 


cur at higher readings. 

One of the best ways to evaluate 
air conditions is to watch the be 
havior of the spray itself from an 
When the trail 


of spray behind the plane is seen 


observation plane. 
to stay intact as it settles into the 
trees, and to move laterally at a 
conditions are satisfac 


slow rate, 


tory. On the other hand, when the 
spray trail is rapidly chopped up, 
settle the 
shows any strong horizontal drift, 


does not into trees, or 


particularly up-slope, conditions 
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observers in ‘‘chase planes’’ are be 
ing emploved more and more on 
spray especially where 
large They 


considerably to the effectiveness of 


projects, 


planes are used add 


operations heeause they not only 


can tell whether the spray is going 
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atomization. Precise methods are 
required in research; less refined, 
but in 
tions. An adaptation of a dye trae- 


er method developed by the mili- 


faster ones control opera- 
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of dissolving a 


known quantity of dye in the spray 


method consists 
and later measuring the amount of 
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solution of oil 
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the 
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fifty 


boom bene } i? Wings 


{ 





a lon 


onl 


ersion 


What of the Future? 


tl 
1 


rw 
\ 


Ti f) 


with DDT in 


ontreo 


ori 


ial 


10 


million 


na 


other 


amount 


he 


(iV pS\ 


d under the 


] 
ana eve 


on to 


has come ; 


10 


the 


ost 


1944 


acres 


I 


. experimental 
aln 


ay even sinc 


years 


Forest 
| outbreaks of spruce 


defoliators ; 


Torest 
long Vay 
dust 
avo 


first trials 


In this countrys 


beet 
Act 


bur 


have 


, 
Pest 


an 


has been treated un 


Moth 


nhmore 


Control 


eXTensive 


pro 
for 


is have been spraved in Can 


" 
l 


ombat 


had tor 


; 
Os 


about 


application 


sly 


ultural met 


peat 


Thiore 


spruce 
} 


acre stl ! 
t th 
t} | 1 


l 


Eventually 


ods 
alict 
hope, will 


resistant 


teste 


budworm 


outbreaks 


vin the ir courses 


ty 


other 


Thiat 


‘ 


JOURNAL OF FORESTRY 





C-82, 


Carries ‘ 


Eve 


eontrol 


damake with the best 


sonably 


natu 


however, it 


SCeTIIS 


will 


rea 


certain that there 


Ipswings 1n 


He! ial appli ation will he nee ded to 


them in ¢l sometimes 


rhe 


direct 


Keep 


\\ despre ad 


eck, ol 


areas aim, 
eourse, that 


he 


ment 


control 


Is 


come more and more a supple 


end investigations are underway t 


to natural control 


find cheape and more selective in 


secticides and efficient tech 


more 
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application the East 


and South 


limited 


will on a more 


seals 


Flying 


be 


Insect populations and 


of 
will 


this 


ae ial 
Boxear, with 
of spray. 


epray 


gallon 


Increase considerably Because of 


the less extensive Torest most 
light 
the 


principal problems which seems to 


areas 
done W ith 


Conve 


of the work will be 
planes and helicopters of 
he developing Is the need for aerial 


application to control insects in 


plantations and other high ilue 
Not 


the best materials or techniques to 


areas much is known about 


which 
for 


yee 


use for many of the insects 
are important here, especially 
terminal feeders 


ete 


tip moths. 


vils, and for seed and ‘one 


insects 

is not and 
he 
for all of our forest insect troubles 


Airplane 


probably 


spraying 


never will a panacea 


Many of our most important insect 
still 
other means 
method 
the first 


pests, such as the bark beetles 
must be controlled by 
Nevertheless, the 
ror 


successfully 


has per 
mitted, 
for 


breaks of 


time, a means 
controlling 


defoliators ( 


out 
‘on 

will 
ti\ , 


Nate- 


insect 
undoubte dly 
effec 


tinuing research 


provide still more 


rials and methods for use in aerial 


eontrol these 
The 


accomplishing this are by no means 


application to and 


other insects possibilities for 


exhausted 





What About Biological Control? 


Philip B. Dowden 


THE QUESTION whether biotic fae 


tors can be used to control forest 


insect pests comes up persistently 


whenever we are facea with eco 


nomic losses, and properly SO Some 


spectacular successes have been 


achieved with the biological-control 


method. Furthermore, even a su- 


perficial study of an insect usually 


brings out the fact that it is at 


by a variety of parasites, 


tors, and diseases 


Ss pr rfectly logical, therefore 


vonder these agents 


whether 
ot be put to work for us. Un 
control, like 


nate ly biological 


methods of control. has its 


But 


fact that it is distinetly worth 


this does not alter 


ations 


0 examine the reeord, con 
he possibilities, and look for 
applications in this ex 
promising field 
exceptional opportunity to 
the record and to appreciate 
control 


erest in biological 


en provided by the recent 


uiblication of the Proceedings of 
thie enth International 
Entomology held in Montreal in 

t 1956 No 183 


are devoted to this subject. 


(‘onore ss 


than 


less 


only to ‘‘agricultural en 


’ with 491 pages 


] 


gical control | 


has had its 
introduced 
st success On 


ecologically isolated 


value 


vreatest economic 
avalnst pests of tropical 
pieal plants such as citrus. 


and sugar cane. The most 


mtrolled pests are seden 


regarious notably 


spr CIES, 


isects and mealybugs 


Predators Imported 
paratively few foreign for 


t pests have become estab 


in North America; and in all 


entomologist and 
eontrol of Tores 


it the Forest 


cases where at all practical, para 


sites, predators, and diseases have 


been collected in the native habitat 
for release in America. As pointed 
out in an earlier article (6), there 


are nine imported that can 


pests 


be considered tree killers 
now actively engaged in importing 
the predators of one 


aphid. More 
others, the 


balsam woolly about 


this later. Two Euro 


pean spruce sawfly and the Euro 


pean pine sawfly, are now con 


trolled by biotic factors Kour 


pests—the gvpsy moth, European 


pine shoot moth, larch case bearer 
sawfly partially 


The 


and larch are 


controlled heech seals has no 


predators of consequence Eu 
rope, so no work along this line has 
The 
red pine scale is unknown 

The 


serves special attention because w 


been initiated origin of the 


balsam woolly aphid d 
are still importing its parasites and 
It probably 
tablished in Nova 
1900, and from there spread gradu 
through the Maritimes 


predators became es 


Scotia about 


ally and 


+ 


Predators at work 
Calosoma beetles are killing gypsy 
irvac Chis 
phanta vas 


sot 


predator Calosoma 


introduced fron 


idults and larvae attack the 


moth in this 


+ 


eountry and 
} } 


mological 


ney 


eontro 


We are 


of them, the 


New 
found 


northern England. Recently 


it has been Causing serious 
tree mortality over a wide area in 
the Pacific Northwest and locally 
Pisgah National 


Carolina 


near the 
North 


Several species oft predators were 


on and 


Forest in 


Canada from 
1933 1941 


Veoleucopis obscura 


introduced into 


Europe between and 


but only one 
Hal 
lished 


1950 


WAS estab 
The 


Since then three 


successfully 


work revived in 


Was 
pred 


ore 


ators have become established 


Neoleucopis does not control the 
and it 


how effective the new 


is too early to deter 


aphid, 


species 


inh 


will bye SO) the worl Is being eon 


tinued. The Canadians have pro 


these 


Pacific 


vided several colonies of 
predators for release in the 
Northwest. They had 
searching for predators of 


Aus 
Korest 


also investi 
gvators 
Pakistan and 
The U.S 


sent the 


the aphid in 
tralia in 1958 
to Japan 


that 


service write! 


saline 


on a similar assignment 
year 

Using Biotic Factors 

The biological control method as 


“used mtroduced pests 1s 


Thi 


factors 


against 
known and accepted 


biotie 


now well 


{ 


possibilities of using 


agaist native pests, and as a way 


of obtaining direct control, much 


an insecticide, are 


aS Wwe 118e 


less obvious This Is 


and certainly 


not because biotic factors rarely 


affect native pests (Juite the con 
have an 


| 


trary most native pests 


abundant supply of parasites an 
predators. It is because tl 
factors are periodically 


or the of the pest 


I 


increase 
principally to environmental or 
ditions. It is risky to generalize 
but a couple of examples may 
clarify this 


But 


pom 


before taking up spe 


examples we should perhaps point 
SUCCESS 


out that the chances of 


ully manipulating hiotic factors 


against some groups 


The 


Lu pidoptera, 


are far better 


of inseets than against others 


leaf-feeding 


Speceles 





opp 


" 


and ( oleopte ra ol 
opportunities, 
an stand 


W ithout serious 


injury, 


biotic factors thus have an 


rtunity to increase in numbers 


fT t eness before serious tree 


mrrtality occurs 


conclusion ¢é 
msect 


SUCKING 


very Tew nati 
Serious for 
te lae Ss 


] 
quick 


a are 
ted 


Trees 


ana 

may 

eapable 
normal 


ized populations 


Budworm An Example 


spruce budworn a native 


is one of 


our worst tree 
uninformed would cer 
-oncluding 
fail 
This 


justified in 
natural 


pletely 


ontrol tactors 


to hold it in cheek 


juite the trutl It 


dant supply 


Ith 1946 ane 
Maine 


northern 


beeause 


‘onsiderable 


tors could no longer be 
upon in Maine, and 302.000 
sprayed with DDT 


natural fa 
relied 
acres 

The 


Maine seem 


were 


events in the Adirondacks 


and to show, however 
that 
Fully 


is long as 


biotic factors operate success 


from an economic standpoint 


the outbreak remains 


localized, but are incapable of hold 


insect in cheek when ex 


areas become involved 


such conditions, when an 


outbreak increases to epidemic 
little 


mrrions er IS 


possibility 
‘ ffectiveness ol 
the 


lhereasineg 


op 


budworn 


DY 
individuals ‘rating 


In all 
hay t 


pest 


that been studied 


Nhe Important 
} 


parasites ana predators have peel 


present in considerable numbers 


en when parasitization was low 


lo illustrate THIS 


point ; there 


obably ar 100,000) budworn 


acre even when an 1n 
estation is so light that feeding is 
If only 1 


parasitized by a 
1.000 


marely noticeable percent 


lar Vae are 


articular parasite adult 


parasites should eme 


rge per acre 


thus rather obvious that it 


a tremendous job to in 
number of individual 


over 


an Olle species 


forested area, and also 
extremely doubtful if the 
vould inerease para 
This is 


already 


number 


zation materially true 


LLIS¢ Tile individuals 


: 
it probably never reach thei 


eprod Th 


ana 


mndivie vould only con 


umber of hosts 


r that particular species 


thers 


recessary, 


to find SOE hereto 


new or 


inavailable biotie factor if we 


use one suecessfully in 


ha 


stands against a native de 


the budworn 


velmann beetle IS 


i typical bark beetle that oceurs 


easionally in epidemie propor 


uch a sitnation occurred in 


1941 


Vastating 


and avain Ith 
outbreaks 
of 
] 


ana 


windthrows 
in 1939 


numerous na- 
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tural enemies. Parasites and preda 
kill 


brood > 


tors about 50 percent ol the 


and woodpeckers are ex 


tremely important, killing practi 
cally the entire brood in some areas 
Yet these 


able to check a heavy outbreak ii 


natural factors are un 
an abundant supply of windthrown 
Clearly, 


there 


timber is available then, 


under such conditions, is al 


most possibility of increasing 


no 
the known biotic factors or of mani 
that they will 


pulating them so 


eontrol an outbreak 


If these two « xamples se¢ 
mistic they are meant to be res 
and are cited to emphasize the 
that usually important biot 


tors are operating against our 


tive pests even these 


’ 
when 


are able to increase to e 


proportions So om order tO WISeé 


biotic factors to advantage against 
these pests, if will he necessarv to 


factors or to use those 


find new 
an unusual or 


In 


feasible, 


already present in 
different 


this 


Inanner some 


be 


possibilities are 


eases 


may and several 


tested 


belt iy 


Exciting Possibility—Pathogens 


Perhaps the most exciting pos 


{ 


sibilitv being tested against forest 


use oT Insect 


insects is the greater 


pathogens. Entomologists have long 
ISlhege 


sought practical methods for 


; { 


or diree 
‘ticide is 


insect diseases either 


trol, much as an inse 
or for reducing insect populat 
tly. The 


advantages 


permane! method has 


many 


-ourse, 


most important perhaps IS thi 


sect path wrens 


their 


are harmless 


ilar 


own 


partic 

are very 

related 
SUCCESS 
\ 


PW CaSeS, a 


notable one 


ise Of the milky disease 


beetle In 
the European pine aw 


Japanese 1950 ex 


ontrol ol 


flv was obtained virus dis 


when a 
ease of this pest was suspended 1} 
spraved on_ infe 


water and 


trees Since that 


sprays have been 
fully 


only 


from the ground and 


against this pest but 


the Virginia pine 


against 


the (sreat Basit tent 
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Fig, 2.—E 
beetles La 


heavily 


iropeal predators of the 


cobius 
infested 


ricksonii) are 


eased on trees 


the wattle bag and the al- 


worm, 
falfa caterpillar 

A very 
is the pathogenicity 
The 
has a highly pathogenic virus with 
an LD 50 of 100 


per larva per os (3 


factor in this 
ot the 


pine sawfly 


important 
WOrkK 
virus European 
500 poly hedra 
Complete con 
trol of the pest was effected when 
5 billion polyhedra in 2 gallons of 
water acre 


et 


by 
al 1 


noted that sprays containing 


were applied per 


airplane 4 Thompson 
have 
(0 billion polyhedra per acre of the 
virus were 


tent caterpillat 


ch more effective than 
ontaining 10 billion 


Since the 


sprays 
polyhedra must be in 
the 
ent that it may be very difficult 


ested to infect host, it is 


ap 
spray enough polyhedra on the 
ige to cause an epizootic if the 
low pathogenicity 
if the 
s applied from the air. This 


is has a very 

is particularly true 
explain in large part why pre 
ary experiments using gypsy 
virus in airplane sprays have 
the 


eypsy moth virus is about 


nsuecessful inasmuch as 
LL.) 50 of 
polyhedra ov psy 
larva ] In of this, 


thod looks promising indeed, 


llion 


per 
spite 
the use of viruses is 
ed. it should prove ex 
able 


against certain 


articularly true where 


L. Massey and 
ished manuscript. 


balsam woolly aphid being put 


packed in slightly moistened exeelsior and 


involved 


the 


areas are aia 


extensive 
the application ot Virus ma: 
initiate epizootics that spread na 
the Work 
the Great Basin tent cater 
that al 


was sel 


turally following vear 


against 


pillar has demonstrated 


though complete control 


dom effected the vear of applica 


tion, it was generally achieved the 


second year following treatment ; 


also that induced polvhedrosis out 


breaks usually spread in much the 


S 1 
ones ) 


same as natural 


Was 


Some Other Developments 


Many other developme nts in the 
of diseases as biological control 


use 
agents might be mentioned Su 
perior strains of certain pathogens 
Bacillus Ber 
heen and 


} 


has been 


such LhUPrindenusis 


as 


liner, have discovered 


are being used. Timing 


found more than real 


Important 


ized. For instance, early instars of 
the 
ble 


listars 


worth are suscepti 


later 


army 
to 


very 
Viruses against which 


are much more” resistant 


1 In 


association of two viruses mav re 


some Cases a synergistic 


increased virulence of the 
12 


very 


sult in 


This sort of for 


well lead 


practical use of certain pathogens 


athogens 
| 


mation may to the 


hitherto considered of little valu 
The of 


biotic affecting 


possibility establishing 

native in 
do 
occur is one that has obvious pos 
at 


factors 


areas where they not 


sects mn 


sibilities. Strangely enough, 


tempts to establish certain western 


to work in southern 


Left, the predatory 
the beetles are re 


Vermont. 


kept cool R yht, 


budworm parasites in the 
Northeast failed 


(;00d results followed the coloniza 


spruce 
seem to have 
tion of an elm beetle pupal parasite 
into California from the East, and 
a rather striking example of sue 
cess has been reported from Japan 

li 
scale insect was discovered locally 


highly ef 
rather 


A parasite of an introduced 


there that proved to be 


fective when distributed 
generally 


The 


biological 


of related i 


control 


se species 


also has 


In 


cases spectacular success has 


work 
considerable possibilits some 
fol 
lowed such an approach. Perhaps 
the 


Kiji by a 


the most notable was control 


of the Levuana moth in 


1 


idl 


parasitizing 


found 
Malay 


Townes ] , 


vaevorid fly 
and Java 
called 


hia he 


a related host in 


Ri ‘ently has 


attention to the fact that it 


more fruitful to search for para 


sites In an area 


and predators 
allied 


Ih) 


where are plentiful 


species 


than an insect’s native habitat 


if it has few natural enemies there 
In this 


than 


more 

Pineus 
appears to hh 
New Zealand by 
obscura Hal the 
species that was successfully 
Adelges 
11 


using 


connection it Is of 


passing interest that 


Am 


eontrolled in 


horneri ive 
been 
N ¢ ole He Opts 
Same 
against 
in 1933 


possibility of 


established picede 
in Canada 

The 
P 


factors for the 


piotic 
direct control of 
plantations 


As al 


msects in 


injurious 


should not be overlooked 





in Hlawati, where 


thod welieved to show 

both f eradication and 

nmunity ea control 

naturally wonders 

ome forest inseets might 

trolled in this manner. There are 

>of limiting factors. Means 
oe the insect must he 

late dispersion must 

erilization should not 

*m iting habits. and 

once If 

in mind, 

neth vl 

consid 

using the white-pine 
conducted (10 

tive, because Te 

more than onee, and 

be fertilized even after 

th sterilized males. Other 

possibilities will ertainl present 

thie mselves 

rather brief survey of bio- 

‘al-control work on forest in 

ects and some rather obvious pos 


investigations 


sibilities for turti r 
innot hope to answer all of the 
juestions implied in ‘‘ What about 


hy Noel 


al control?’’ It may answet 


most Important faetor 


i il-control work 


nologie 
many people ask that 
question 

The possibilit | forest insect 
More research is 


eem good 
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needed, and the general demand 
for greater forest protection plus 
dissatisfaction with the 


the newly in- 


ceneral 
widespread use of 
vented organic, synthetic insect! 
cides in forest areas should assure 
us that the biological-control meth 
od will be given a fair trial 
General approval and sympa 
thetic interest do not take the place 
of active research, however; and if 
the biological control method is to 
be effectively 


biological 


used. more projects 


involving control must 


be sponsored in forest insect re 


search programs 
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The Gypsy Moth Control Program 


W. V. O'Dell 


THE GYPSY MOTH was brought to 
the United States from Europe for 
experimental studies in 1869. By 
accident the insect escaped at Med- 
ford, Massachusetts and established 
itself in that community. Before 
the the 


funds had been expended to control 


turn of public 


century 


the Massachusetts infestation; nev 
ertheless by 1906 it had spread into 
Since 


areas of adjoining states 


that time there has been continuous 


‘ontrol and suppression work by 


the state and federal governments 


GiVps\ moth populations have 


shown a consistent pattern of in 


and decline Severe out 


crease 


breaks have occurred periodically 


and spread has occurred 
By 1956 the 


spread over 


ereatest 
during such epidemics 
moth was generally 
40 million aeres in 
New 


large area in eastern New York, and 


approximately 
olving most of England, a 
adjacent territory in both New Jer 
sey and Pennsylvania. 

Kor 


The 


half 


has been 


more than a century 


eV ps\ moth the sub 


ect of numerous studies and spe 


‘ial Almost always such 


surveys 


activities have resulted in the con 


‘lusion that the moth has narkedly 


aesthetic, timber. and 


ected the 


Ground eover characteristics of 


to the gypsy moth 


ind Lyeopodium 


Note 


recreational values in areas where 
long established ; that it is a serious 
threat to the 
the eastern United States, and that 


hardwood forests of 
cooperative activities to control and 
prevent spread of the insect should 


be strengthened. 


History of Spread 


kor many years gypsy moth in 
festation occurred onlv east of the 
Mountains 


122 


Berkshires and Green 
in New England 


the 


However, by 
leading western edge of infesta 

had the New York 
Through joint action of the 
the 
program 
The 


westward 


tion reached 


border. 


federal government and states 


involved, a barrier zone 


Was then inaugurated pur 


pose was to halt further 


through intensified efforts 


then 


spread 


and eradicate 


the 


to locate any 


found within bar 


Along the eastern 


infestations 
zone area 
of this 


rier 
rront 
natural barrier was formed by the 
Mountains 


zone somewhat of a 


Berkshires and Green 
Within 


range, the 


this continuous mountain 


occurrence of a northern 


hardwood type of forest. high el 


vations, and late spring frosts were 


factors believed to favor chances 


for successtul barrier zone opera 


tions. As long as infestations with 


in this zone remained small in num 


ber and size were effectively 


controlled wit! the eround rig 


Fig. 
moth 


ind 


Northeast 
New York 


nds in 


Aralia, 


spray equipment then available 


Objectives of the barrier zone 
program were successfully accom- 
plished for nearly two decades. By 
repeated survey and control opera 
tions within the zone, infestations 
were found and exterminated while 
still in an incipient stage and be 
fore there was opportunity for a 
major build-up or break-through 
In the early 


situation ended abruptly. In 


however, this 
the 


forties, 


first few vears following the hurri 
cane of September 1938, light infes 
tation was found generally spread 
throughout the northern half of the 
barrier zone involving portions of 
Vermont 
setts and extending into the Cham 
Hudson Valley 
New York. The 


full extent of this westward spread 


western and Massachu 


plain and upper 


sections of eastern 
was not ascertained until after se 
had 
conducted with sex-attractant traps 
the late 
infestation had de 


eral SUCCeSSIVeE SUPVeVS heen 


By forties, centers of 


heavy vel ped at 
scattered points in the recently ex 
oft 


Build-up and spread helped to 


panded periphery infestation 
join 
these islands into a pattern of con 
tinuous, veneral infestation, cul 
inating in the epidemie which oc 
1952 1954 


nearly Ils 


curred from through 


During this outbreak 


woodlands were 


Follow 


aweres of 


1953 


defohiated in alow 
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the outbreak additional exten a special survey in 1952 in con to future operations and objectives 


Recognition was given to successes 
that had attained by 
application of DDT for control and 


infestation was nection with an overall appraisal 


rhis 


survey had shown the susceptibility 


spread ot 


and on a seale comparable * the moth been aerial 


whi h had oOcetl 


gVpsy program. 


rred 15 years 


Witl 


+} 
ne 


enlarg 


latest 


area gypsy moth in 


ivolved approx! 
res, extending 

New York 

rin ‘ is of New 


nto bord 


and Pennsy 
Advent of DDT and Aircraft in 
Gypsy Moth Control 
DDT | 


Wi 


ind south- 


agnitude 


stands to attack 
moth and the related 


the threatened 


the gypsy 
damage 
the 

lata reported in Harvard 
‘orest Bulletin No. 22 titled ‘‘ For- 
Conditions and the Gypsy 


tentials for stand 


In econdueting survey, re- 


Site 


vere used as enuide lines 
susceptibility as dis 
authors, 


1947 


ry presence of "a 


Bess, Spurr 


appears 


vored food plants in combination 


site and poor stand con 


hese association factors 


jor consideration in 
Exelud 
eS Oo} the Northeast 


million 


surve\ 
. fr 
acres 


ts were found to be 


moth attack 


ms\ 


Significantly 
susceptibility in these 
ecaleulated to be consid- 


anvthineg 


Review of Program Operations 


and Objectives 


The 


Vas not 


size of 
only 

but infestation 

threshold of 

hich suseeptibl 

» conditions were common 
problem received 
al seale by 

ions interested in 
preservation of 
The 


re 


esources 


from 
eral officials 
w the exist 
onsider the 


with respect 


eradication purposes, as well as to 


the potentials involved in timber 
losses and annual control expendi 
tures if the moth were permitted to 
spread throughout its natural rang 
in the eastern United States. After 
matters, a de 


considerat ion ol these 


cision was reached that an attempt 


should be made to eradicate the 


gypsy moth from the United States 


The initial objective was stated to 


be elimination of infestation west 
Green Mow 


restoration of the natural 


of the Berkshires and 
tains, and 
barrier afforded by the forest typ« 
and physiography of that 
this deei 
provided for ini 


outly 


climate, 
region Implementing 
sion, funds were 


ition 


1956 


work in 
The 


port a 


tilating eradic: 


ing areas in Congress 


then eontin 


agreed To suyj 
effort. subject ft 


ral 


sharing basis 


adication 


; 


avallabilitv of fed and stat 


funds on a cost 


Progress in Eradication 


ms h history 
DDT. Som 
rt? 


\ 


‘ontro 


moth on several million 


acres. In all of this work, no harn 
ful side affects of a 
were demonstrated following appli 


the re 


lasting natur 


eation of commended 


pound per acre dosage of DDT 


+} ’ 


Th 


aquatie 


sensitivitv of fish and 
food organisms Was r 


nized and special eeautions 


observed to avoid direct ipl 
tion of DDT sprays to fish } abit iTS 


Wit such a 


practical 


background of ré 


search and field 


eradl 


tion was proposed that DDT should 


ence, it was natural when 


made To ord 


job 


ically ace 


he considered as the 


with which the eould 


and econon 
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Regions infested by and vulnerable t« gypsy moth Fig 4. Massach 


he gy psy mot} 


AGE SPRAYED—STA ‘EDERAI SY OT RAI rio) work had previously progressed to 
PROGRAM f 


the edge of a more or less continu 
1954 1955 1956 Q: otal ous dairy type of countryside 

During the 1958 spray season, 

new insecticides were tested for ef 

19'840 3 fectiveness against the evpsy moth 

2577] 9 963 390.05 in both laboratory and field opera 

tions Of the many tested, four 

were considered sufficiently promis 

ing to warrant further sereening 

Initial cattle feeding tests with one 


Actually, the eradication residue of DDT in milk as had been __») ateria) have shown no residue in 


. arta ; Qo ‘ an ¢ , » CASE ) ‘Pritts ear 
vas started in 1954 when an’ done in the case of fruits, veg milk to date. Hidher level feedine 


outlying infestation in central tables, and meat. This meant that jog. are being continued at Cor 
thio . omitis ata for eneefor o j ( . 

Michigan was initially treated for henceforth milk moving in inte) noll with the same material. Should 

this purpose. The overall eradica state commerce would be subject t these tests show favorable results 
Po ; : ' ; O58 7 oa sxelnsi “~) e ' 

on effort was instituted in 1956 — seizure and exclusion from the ma the material would be a top candi 


ind has progressed to date as shown _ ket if found to contain any amount late for use in thoes arean whore 
lable 1 of DDT residue DDT cannot be used because of the 
Prior to initiation of the eradica In association with program op residue problem 

on effort, the program had en erations, the Department of En A resumption of large-seal 

1 no particular problem in tomoloev in the College of Agricul ication efforts in 1959 depends 

ition to the residue left by a ture at Cornell University con largely on results of current studies 

/T spray. Up to that time farm ducted residue studies in 1957 Continuing research is needed in 

themselves were applying DDT These studies demonstrated that the quest for better tools and meth 

r stables as well as directly residues in milk cannot be avoided — ods for use in the years ahead. Coop 

cattle and other animals when DDT spray is applied to erative teamwork among the agen 

the 1954 Miller Amend gypsy moth host plants located ad cies and institutions coneerned with 

Federal Food, Drug  jacent to forage crops and in pas program operations should find the 

: Act of 1938 now made tures. Such findings resulted in an answers to current problems and 

to give serious consid interruption to the eradication pro open the way for successful and 

mn to this subject. No toler gram planned for 1958; especially timely achievement of overall ob 


heen established for a in New York State where spray jectives 





Bark Beetle Control 


Noel D. Wygant 


i4-billion 
in 1952 
or 90 percent of the 
f 
iused mortality and 63 per 


rrowth 


1940 ft 
Mlany ot r out 
atastrophic propor 
West since 


ind other 


Irom 


(‘olorado 


in the 
bark 


stark Tacts command 


w of where we stand 
ith bark beetle control 
and what researc} 


i elop more afte 


ind control methods 


Status of Knowledge About Bark 
Beetle Control 


habits and effect upon the forest 


A great deal is known about a few 
species but our knowledge about 
most of them is still fragmentary 

ase is the knowledge com 


nough to understand and 
interactions of the 
with the 


weather and 


all the 


bark beetle populations 


and stand, 


host tree 


climate predators, and 


parasites, 
(LIsSeCases 


does not permit a thorough 
about 


Spa 


review of all 


heetles In 


information 


general and with 


the status of our 


Dark 
“a Tew example S, 
knowl dge about the ecolomieal Tac 


] 


tors influencing bark beetle abun 


causes of outbreaks and 


deeline and control methods 
follows 
length of the 


with the 


The 


widely 


le CUCTES 


evele varies 


Species such 


southern pine and western 


‘s and climate 
as many as 

nve venerations 

southern range 

spru beetle may have 

? n three vears at high eleva 
n Colorado The rapidly 

species frequently devel 


! 
time. Most 
In the 


short 


In = Various 


; 
S 


Some species ot [ps adult 


Stages 
emerge in the fall and overwinter 
in the litter. The 


and 


Engelmann 


spr ee beetle some species Ol 


Ips may hibernate beneath the 
bark at the base of the tree 

Food re quireinve nis Most of the 
beetles are host 


feed 


Ips engraver 


tree-killing bark 


most upon the 


specific or at 
species In one genus 
broods only in 
»-killed, 

After 


building up large populations, tl 


beetles rear lare 


slash, windthrown trees, fire 


and droucht-weakened trees 


may kill large numbers of im 


mature trees. Dendroctonus beetles 


prefer mature and = overmatur 


trees. The 
ern pine beetles prefer overmaturs 


western and southwest 


trees in poor health and develop 


when the 


outbreaks only 


major 
stand as a whole is weakened fron 
over 


Blas ‘ 


spruce 


drought, overmaturity, or 


stocking. The mountain pine, 


Hills and 


beetles will develop outbreaks in 


Engelmann 


stands of normal vigor Between 


outbreaks they are present in the 
numbers 
ther 


pure and ex 


forest in relatively small 


Bark heetle outbreaks reach 


createst magnitude ir 


tensive stands of a susceptible age 


class. The black turpentine beetles 


breed in stumps and bases of 


southern pines and in recent years 


hecome a 


have major problem i 
the South 
outbreaks The higl 


biotic potential alone is not respon 


Sources of 


sible for outbreaks. The rapidity of 
development of an outbreak . 
with ft 


associated 


closely 


more 
number of beetles breeding 
single trees, windfall, slash and © 
length of the life ey 


vigor oft 


logs; the 


and the hiological 


source 


population 


dD) persion and atrractior 


fly only short 4d 
n a local susceptible | 
available After the s 


they 


Bark beetles 
tances whe 
supply IS 


exhausted. may 


ply is 
> example 


vreater caistanees: Tor 
Engelmann sprue 
numbers and 


up tT 


move in large 


tablish new outbreaks 
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miles distant. Very little is known 
about the motivating factors of the 
flight and the nature of the attrac 
tion of bark beetles to their favored 
food supply 
Effects of weather and climate 

affects the 
Abnormally 


temperatures 


Temperature directly 


rate ol development 
or unseasonally low 
occasionally decimate a population, 
but in general bark beetles are well 
adapted to the temperature in their 
The cold 
different 


which probably delimits the 


hardiness of the 


range 
species varies rather 
widely 
range ol! the less eold hardy species 

pine and 
Windstorms 
exten 
lead to 


such as the southern 
beetles 


that 


western 


pine 


of high velocity cause 
blowdown frequently 


Notable 
outbreaks of the 


S1V¢ 
examples are 
Doug- 
Oregon 


outbreaks 
the recent 
western 
loss of 3 billion 


las-fir beetle in 
that resulted in the 
feet and the 
beetle outbreak in Colorado 
resulted in a 5 billion 


Lightning-struck trees 


board Engelmann 
spruce 
that loss of 
susceptible to bark 
Fire 


favored breeding soures 


highly 


attack scorched trees 


also a 


Prolonged 


ror sone beetles 


weaken entire stands 


droughts that 


Preque nthy induce outbreaks of the 
pine, and 


beetles, and Ips 


southern western 


pritie 
southwestern pine 
ol factors Ex 
role S 


instances, the 


biological agents as controlling 


factors are not fully understood 


Many sp 


daceous Diptera and Ilymenoptera 


‘ies of parasitie and pre 


have 


beetle 


( oleoptera 


ana predaceous 


been collected from bark 


developing wood 
bark beetle at 


heetles of food 


Rapidly 


trees 


borers that follow 


deprive bark 


The recent work of Massey j 


shows that nematodes re 
duce the 
heetles. Mites are abundant in th 


1 on the 


parasitic 
egg-laying capacity of the 
insects. Some 
them und 
The most 
biological 


heetle out 


valleries, ane 
the mites, many ol 
bed, are predaceous 


example of a 
controlling bark 
sis that of the northern three 


hairy, and downy wood 
controlling the Engelmann 


Woodpeckers are 


sometimes active in outbreaks ot 
other bark beetles during the win 
ter and during the mature larval 
and pupal stages 

Direct -The 


early methods were to fall and burn 
to peel the 


control methods. 


the infested 


trees or 


bark and expose the developing 


insects. Gibson 1 developed a 


formulation of orthodichloroben 


zene in fuel oil for control of the 
mountain pine beetle. His formula 
tion was later used with good sue 
cess against many Other species of 
bark beetles. In recent years, water 
emulsions of ethylene 


dibromic 
have come into wide use in th » West 
>). Formulations of benzene hex 
achloride have been highly suecess 
bark beetles in 
of these 


and 


ful against several 


the South. The use Insect 


eldes IS sole vhat 


expensive 
of the 
infested 


‘ 


limited becauss high cost of 


locating the trees, trans 
portation of the insecticide, and 


applying the chemical. Trees wit! 


infestations above 30 feet must be 


relled, 


Logging infested trees and burn 


{ 
COst 


which adds to the 


ing the slabs is widely used wher: 


a road system exists or can be con 


structed in time, and the mill capa 


city iS adequate to process the In 


logs, Infestations in which 


fested 


the trees are widely scattered ma 


be uneconomic for logging control 


Also, the 


necessity for shifting log 
operations to outbreak 


ving I areas 


often disrupts an orderly harves 


Trap trees have been tested as ¢ 
control method for several 


species 
of Dendroctonus but found to be 
effective for the Engelmann spruce 
beetle only. This beetle has a strong 
preference for green, felled trees 
Quantities ol beetles, up to 10 


times or will erowd nto a 


felled 


standing 


more, 


rather than attack a 


tree 0 


tree 


methods Sue 
control meth 
for the 


Cultural control 


cessful silvicultural 
have been developed 


western pine beetle through sanita 


ods 


tion-salvage cutting of infested and 
The victory 


high-risk trees (3, 7 


came from many years of detailed 


Similar methods are ap 


heetles 


such ; the 


research 
plicable to control of bark 


with similar habits 


southwestern pine heetle 


bark beetles, little or 
cress has been made in developing 
methods Un 


most no pro 


silvicultural control 


til a much ereater amount of re 


search is aecomplished, recom 


mendations for reducing damage 
through 


eome by 


silvicultural management 


must deduction. 


Needed Research 


Prerequisite to an understanding 
of the causes of the and fall 
f bark beetle and the 
development of more effective con 
trol] detailed in 
beetle biol 


mor 


rise 


outbreaks 


measures 1s more 


formation about bark 


ogy, physiology, and natural 


tality factors. To accomplish the 


needed research, each of these 


ided 


into individual studies and earried 


broad subjects should be ai 
out by specialists. Some of the work 


should be carried out in the field 
well-equipped 


The 


Intensive 


some of it) in 


controlled 


and 


aha laboratories 


findings from each of the 


and narrow lines of research pro 


] 


direct basis for develop 


But 


Viele no 


ment of control 


heasures 


vhen combined with other new in 
formation and applied, the end ob 
should be 


areas Oo! 


reached. Some 


Tie ded 


wecrives 


I research 


speci 
are as follows: 


Life 


of each of the 


historics.— The life histories 


majors pest 


species 


need to be intensively studied in 


areas to learn the re 


differ 


several 


graphical variations, host 


periods in their dev 


PHCeS 
! 


and elop 
ment most vulnerable to direet cor 
Such studies should bi 
well as 
areas to learn of possibl 
biological 


two populations an 


trol attack 
carried out in endemic as 
epidemic 
differences in vigor be 
tween the d what 
environment control 
Life 


with environmental measure 


factors in the 
the change histor 
alone 
ments near the boundaries of th 
distribution 


helpfu 


ronmental 


pest species’ 


prove oO he especially 
understanding = en 
quirements. For example, enviré 
mental factors restrict the 


Black Hills 


and ho 


limits of the 
northern Arizona 
New Mexico. Yet 


extends much farther so 


ponderosa pine 


ith in pure 


and large areas. 





ossible. Without accurate iden 
ition. biological and _ ecologi- 


canint he ompared tie 


Op ilations 


ods and facilities 


SerT eategort 


relationship 


fferen 

thin each 

Rioloag . 

s0L0dCY and physt 
rreatest ni eds 
of laborator 

t 


pendable supply of vigorous bark 


bee 


tles for testing insecticides and 


host resistance, and for phy siologi 


il and biological studies Partie 


larly needed is a synthetic 


food 


standardiz the mass rearing 


procedure. In developing the syn 


t hie 


of bark beetles, attraction, and hos 


re 


tic food much would be learned 


mut the nutritional requirements 

sistance. That food requirements 

ritical is evident by their host 

‘ This n ay be cule TO 
substances within the 

or to nutritional defi 

Also within a host species 


1 individual trees that 


resistant 


losely 


food requirements is the study of 


Thi 


VOrK! 


ng in 


tional 


te 
ttle 


| For 
ickground 
es. Dolores 


to the pest bark beetle 


I 


associated W 


| 


ith the study 


¢ 


it bark bet tles otten 


reference for wind 


] 
Slash 


and weakened 


l mentioned 
able to find 


prool the 


‘tion Other 


bark beetles 


yr attract ad 


know little of 


1 


‘tant, how 


how and 


received by the 


treatment of spruces 


Eng 


mann spruce 
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beetle and how the beetle is guided 
to the host 

Also of possible significance is the 
fact that bark beetles are attracted 
to and individually find the host 


they do not swarm and find their 


host by chance—even though their 
successful attack of a living tree 1s 
dependent upon a mass attack 
other indicator of their acuity 
senses is the manner in which they 
uniformly distribute their points of 
entrance in a tree to avoid compet! 
tion of their progeny for food 
Many kinds of microorganisms 
are associated with bark beetles 
both in their digestive traet and 
in the galleries. These inelud 
veasts, fungi, protozoa, and nema 
Their role, if any, in the 
biology and control of the hark 
beetle should be determined. Uni 
versally associated with bark beetles 
are one or more kinds of staining 
fungi. The mycelium of these fungi 
permeate the sapwood, stop condu 


tion, and hasten the death of the 


tree. The spores are carried on and 
in the bodies of bark beetles The 
importance of this association and 
the possible symbiotie role should 
be more intensively investigated 
General observations of bark bee 
tle infestations show that mortality 
during the flight period IS 
high Intensive study should 
made of the anatomy and physiol 
ogy associated with the funetion 
flig : dispersion, and effects of 
physical factors and_ biological 
agents upon the suecess of beetles 
reaching their new host tree 
Biological control factors Life 
histories and habits of all the con 
mon insect parasites and predators 
mites, and parasitic nematodes 


should be studied and the immature 


forms of each deseribed. Informa 


tion about this group of factors is 
especially needed to improve the 
precision of biological evaluations 
of infestations. While no eases 
have been observed in which a rep 
resentative from this group of fa 
tors was solely responsible for cessa 
tion of outbreaks, further study 
may show that in combination they 
may be responsible for initiating 
the decline of outbreaks and for 
holding bark beetle populations at 


low endemic levels ior long yePrTIOdS 
I 
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While the chances of successfully 


finding and introducing additional 


pre daceous or parasitic forms to 
supplement the native ones are 
bt 


possibilitie s should be 


general are subject to 


representatives of practi 


groups of microorganisms 


luding rickettsia, fungi, proto 


and bae eria 
] + 


n studied to 


“LISS, Several 


some extent 


as microbial eon 


ntial use 
A comprehensive sur 


should he mace ot bark heetl 
to discover. deseribe. 


h pathogens that may 


1 pot ntial for microbial 


factors Some of the 
studies on the effect of phys 
‘tors have already been men 
in conjunction with the bio 
Especially needed 
effects of 


period 


idies 
! ation about t] e 


during the flieht 


ts of weather and climate 
on distribution and population flue 
resistance 


ray HOS 


ities for developing bark 


esistant varieties will be 
the basic 
the 


resistance and 


im} oved after 
obtained on 
of host 
etion. In the mean 
superior 
ceneti 


cists should be made. Perhaps cag- 
ing methods can be developed for 
testing resistance on small trees to 
the the 


varieties to 


new 


beetle 


avoid long wait for 


reach the bark 
susceptible age and size 
The opportunity for selecting r 
sistant trees from wild stock should 
There are indi 
cations that individual trees within 
inherited 


not be overlooked. 


an outbreak area show 


kor 


ponderosa 


resistance example, 
pine 


attack of the 


sional 
pitch out a heavy 
Black Hills beetle 
of the 
evidence of vigor of such trees with 


A comparison 


rate of growth and visual 


the killed trees indicates little dif 


ference In any event, a study of 


the anatomy and physiology of such 
trees would make a good starting 
research 

Silvicultural control.—The meth 


for eontrol of the 


point for host resistanes 


ods developed 
western pine beetle should be test- 


the southwestern 


value of breaking up 


ed against pin 
heetle The 
extensive stands age 
should be 
tested against other specie Ss 
Chemical The need for 


economical chemicéal con 


wise and sp 
1eS wise observed ana 
control 
a more 
method warrants increased reseat 
TO develop an msect 
effective when apple 
Recent 


secticides 


with svstemie n 


advances 


against agricultural in 


sect pests 
t 


eS FO 


indicat 


aircraft, 


for achievement Also, there is a 
need for effective residual type in- 
that long 


tection of green trees and one that 


sectieides will olive pro 
will kill beetles emerging from in 
fested The direction of re 


search for development of an effee- 


trees 


bait should depend upon the 
attrac 


tive 
findings of the studies on 


Tion 
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The Douglas-Fir Bark Beetle Epidemic on 
The Millicoma Forest: Methods Used For 


Control and Salvage 


Arthur V. Smyth 


broken 
io fron 
limate ist 


lhe 


Coast range nes 


HU 


ind summer droughts 


ONSISTS 


original 


and be 


f , 
indthrow 


purpose of this paper 
Was done 


the 


eport brie flv what 


heet] 


| 
I 


During this winter several hi 


million feet of timber 


broken 


blown down or 


This resulted in 


scattered 


VAS 


est and provided 


breeding ground for 


‘'s. During the spring of 


beetles emerged from this 
d began attacking the 
ereen By the 
and ll of 1951 the 


was dotted with hundreds of 


ndthrow at 
surrounding timber 
late summet 


orest 


" 
tT dead nye Donelas 


and dy 


195] 

hurricane-ftoree 
115 

forest 


December 4. the region 


vas hit by a storm 
winds up to miles 
Again the 
tremendous losses from windthrow 


With the bee 
levels 


per 
nour suffered 
tle already at epidemic 


this new windthrow boosted 


tle population to an 
An 


, 
ributing to 


r level important 


heavy 


vindthrow was the high 


Meri 


the 


the root rot Poria 


areas of the forest. Bv 


the 


was evident ever’ 


spring of 1952 mortality from 
heet le 
throughout 
Detail 
(65 MM board feet of blowdown 
and 1951 5D 


an additional 548 


the bark 
vhere 


the forest 


d estimates indicated that 


urred inp 1949-50 


VIM board feet of standine timber 


97 
2:5 


195] 


hun 


beetles during 
With 


dead trees scat 


being killed by 
1954 


dred million feet of 


through several 


} t 


tered throughout a forest property 


roads, he 


} 


seemed 


barely tapped by any 


salvage and control job 


staggering 


Effect of Epidemic on Logging 
Plans 


The problem confronting the 


; . 
LO! 


esters and loggers was two-fold 
first, to control the epidemic by sil 
vicultural means and second, to sal 
vage the maximum 


timber. Ace 


success of both 


t } 


amount ot dead 
ess was the key to the 


programs; ther 


fore in order to forestall additional 


build up ot the heetle population 


as well as to salvage as muce! 


as possible, it Was 


timber 


that roads be built 


as 


T1ve 
‘ticable The managemen 


Dra 


crash’ program of road 


the 


thorized a °° 


construction. During summe} 


of 1952 the construction depart 


ment was placed on a double-shift 


Tractors were outfitted witl 


basIs 


lights and by working in the hours 


dawn and into the evening 


hefore 


sixteen hours ot road eonstructiol 


re crowded nto each wor 


Pr 


operated on a 


vious to this time the 


had one shift basis 


It too was put on a two-shift basis 
at this time 

During 1951 and 1952 sixty n 
roads and 


of logging spurs W 


Almost 


was heavy, ex 


torest ill 


pushed into the 
‘tion 


of this econstru 


pensive work. From 25-30 miles of 


road have been built eacl 


( 


eC 
The problem would not. of coi 


he solved by mere ly building r 
Th 

the areas where they would do the 
most The 
beetle kill had to be mapped and lo 
cated to facilitate the logging plans 


be channeled 


roads had to 


areas of heavy 


vo rd 


This was done by intensive aerial 


sketch mapping. The Company fot 
estry airplane was used to grid the 


entire forest with a skilled observ: 
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Windthrow trees such as these created favorable breed Fig. 3 Weyerhaeuser foresters examine beetle galleries on 
conditions for the bark beetles. Large numbers of beetles fallen Douglas-fir as part of research program to 


erged from down trees to attack adjacent green trees extent of beetle infestation 


determine 


plotting the groups of beetle-killon team consisting of two D-7 tractors though the logs would rapidly fill 
topographic map sheets and a mobile shovel loader worked up with beetles, new broods were 

Later, some 60,000 acres of the continuously on salvage. In the not successfully produced in this 
forest were photographed with areas opened up with roads this material chiefly because the logs 
aerial echtachrome at a seale of mobile equipment was indispen would dry out in the sun. In effect 
1 :7,920 This large-scale, color sable logs on clearcut settings 
photography proved invaluable in sa the spring or summer would act as 
lay ing a hich lead, clearcut set Silvicultural Control trap i oS 

’ While the forestry staff of the 


IgS SO aS TO encompass the highest 


of beetle-killed timber arm Was COnCerHCG Calthy * for 


problems involved in remo, 


was also found that logs eut 


road rights-of-way during cer 
beetle-kill occurred in scattered tain seasons were prolific breeders 
eroups ranging from a few trees to |! the infested timber and with bark beetles. Because the right 

inv hundreds. Tractor logging “YTY® work to follow the trends  ¢¢ vay logs lay in long, narrow 
vas impossible in the rough and epidemic, company, federal, strips throughout the forest, shad 


hr nterrain characteristic of and state entomologists, and pathol 


ed from the direct sun, they be 

of the area, making selective oe we engages pheerngaier ton ‘ame ideal host material. With the 

f only the dead timber im the life history of the beetle and on ereatly accelerated road econstru 

for the most part the rate of deterioration of beetl tion program almost 30 million feet 

Through the united effort and killed timber — of right-of-way timber were felled 

ng of the entire logging, engi Some of the research f ne ach year. | 
were put to Immediate 


nless care was taken 
ge * , 
ge, and forestry staffs the t was entirely possible that 
> ° tr WOrk ‘or eXam t Was 
tion of dead timber in the rol ich I r. 5 ple, road building program could 1 
Tol at eller F ; fe “Ke tim 
ound that felled and bucked tin self help maintain a= high 
‘ ber within a clearcut setting seldor 
During the entire epl er nin a : ¥ seldom population 


produced a brood Ol beetles Al 


production was kept rela 


was the bark beetle which It was found that 


e logging plans. As the speaking, right-of-way timber felled 


reeeived the survey wea” Se during the pe riod of October t 
as to the location and RN ae May w 


0 
HS most likely to prod ea 
attack If Was ae } 7 a new brood = of beetles Logging 


I 


logging depart 2 ‘ plans were therefore rearrang 
engineer 1 , : nove these logs from the 
closely prin 
from Mav to October 
he epi giedacs 4 a dried out to such an 
Doug b,’ My ; m following spring that 
favored host material f 


on the opera 


terrain permitted, ' ‘ perlods Wi 

used in conjunction P de apg a eat 3 : errs ‘contributing 

loaders to clean up Th id d has caused the s Blowdown 

ind windthrow adjacent to be adap y ae yea ror | p : same category 
During 1958 a salvage 





falling or blowdown oceur 
! Januar of 


ore Vay of 


he 
PPR! 


we UR a eR, 


rv effort 
fall and 


by the following 


than wind 


vat all sapwood por 


<illed tre was con 
example, right-of-way 


vears. On an 
1954 was re 


1955 


’ 
this 


that 25 


lost 


meant percent ol 


wher volume was within 


possible 


‘ 


vindthrown trees. The « on eakage, p 


Rate 


iS ce 


wn what to the loss from rot. 


was being the act iat the sapwood deterio 
increased 


The loss 
the 


marking so rapidly directly 
falling 
irticularly in 
high 
now 1h 


195] 


Salvaged is al 


breakage in 


beetle kill, has been 


The 


( ior} th Ve 


salvage program is 


ar and most of the 


; 


epidemic had 


then the popu 
Dur 
forest 


oy leve] 


of the 
of Deterioration build-up j 
is highly 


sig 
thar 

here 

} 


Nar 


was no 
heetle 
hat had been 

network of roads 

vhere blowdown and right-of 


id beer promptly cleaned up 


lost within a period of from 


average 


three 


rapid 


{ 
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Summary and Conclusions 
The 


marize 


following 
the vained in 
the attempts at control of 


statements sum 
experience 
this ex 
plosion of a forest insect popula 
tion and the subsequent salvage in 
its wake. 

1. Large, unbroken areas of 
pure, even-aged stands are partie 
attack 
Knowing this, all such areas should 
log 
ereat 
Roads 


management of 


ularly vulnerable to insect 
e tapped with a network of 
ging and access roads to the 
est extent practicable 
to 


are 
forest 


the key 


any such area. This is textbook 


but in the 
Milli 
vears 195] 
1954 it cannot be overemphasized 

” 


knowledge of 


eourse, 
light of what occurred on the 
coma Forest during the 
Systematic survey methods 
either ground or aerial hot! 
should be 


insect build up Can he pron ptly a 


so organized that 


tected and located 
4. Prompt sanitation 


ad and 


blowdown, and right-of-w 


ultine 


and salvage of dving 
Trees, i 
logs will help prevent the build-u 


{ 


of bark beetle populations. Silvi 
‘ultural control is the only practi 
cal means we presently have for th: 
control of the Douglas-fir bark 
beetle 

4. The 
heet le 


found 


rate of deterioration 
killed 
the 


timber of the 
Millicoma 
ral, 


maximum time 


T\ pe 


Forest IS 


on 


In gene ten years is 


ibout the available 


or salvage 
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Control of Insects Through 
Silvicultural Practices 


Samuel A. Graham 


THE SPECTACULAR and _ successful 


‘ontrol of some forest pests by the 


modern insecticides has 


ise of 
‘aused the general public and even 


many foresters to think of forest 


insect control in terms of chemicals 


alone. As a result, the possibilities 


if controlling insects through wise 


management has been obscured 


This is a mistake, because in many 


forests ean be protected 


instances 
ore effectively and more econom) 
the 


‘atments It is 


application of 
the 


ally through 
silvicultural tr 
suggest 


purpose of this 


paper TO 


hy iefly 


some of these opportunities 


Phe ‘control of insects through 
usually 
direct 


reat 


yractices 1S 


eultural 
ventive in eontrast to 
1 through insecticidal t 
designed to cure a 


But oc 


ents usually 

‘ondition ‘asionally sil 
operations can be ap 
‘k an outbreak after it 
For example, the 
checked 
stands by removing a few 


When this 


more per 


Way 
1 


budworm ean be 
eptible trees 
ie the eure is 
han is the te mporary redue 

nest numbers through 
poisons; materials which 
pest populations but do 


the ecological conditions 


first place mace the out 


possible In most instances 
‘t control of 
silvieulture 
an outbreak 


effectiveness of pre 


through intelligent 


tly 


intensitv of 


is dire propor 
anage 
unregulated forest we 


outbreaks of 


soon after a 
1 development is 
the 


wate 
ror 


favorable 
\ orable eondit ions 


result from man’s 


activities, logging for example; or 
they may result from the action of 


natural phenomena, wind, fires, or 


natural succession toward more and 


more tolerant species 
The Origin of Outbreaks 
The 


through silviculture rests upon an 


eontrol oft forest insects 
understanding of the causes of out 
They the 
combination of circumstances 
to the 
po 


alwavs 


breaks are result of a 
and 
‘onditions that are conducive 
rapid increase of a pest The 
tentially noxious species are 
all numbers wherever 
which feed 


Therefore, in 


present in sn 
the 


Frowlne 


trees on they are 


P 9 
LOres 


every 


there is always the seed for out 


breaks. The excessive rate of mul 


tiplication necessary to produce an 


outbreak is usually 


the 


preve nted 


through action of parasites 


predators, competitors, food limita 
unfavorable weather 


Although it 


forest eonditions t} rouge! sil 


tions, or 


possible 


may be 
ereate 
viculture that will favor some para 
sites or predators, thereby helping 
to check the increase of a pest, the 


diversification of food trees affords 


mort for sil 


promising possibilities 


! 
vicultural control 
Diversification 
For 


vellow 


example, when sugar n 
bireh ‘ 


northe rn 


apl 
hemlock 


astern 


Dpasswood 


tion 


Obviously 


should — be 


designe 


eonditions 


these safe 


In contrast. if one species of 


any 
the northern hardwood forest forms 
a pure stand it becomes highly sus 
ceptible to outbreaks. For instane 


pure stands of hemlock are certain 
to be 


hy the 


attacked and severely injured 


hemlock looper; the severit 
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damage be 


the rel 


of the resultant 


rectly proportional to 


amount of hemlock n the stand 


Pure stands of hemlock have been 
killed compl tely in a single season 
by total defoliation ; witness the d 

struction of mature hemlock stands 


in Wisconsin Michigan 


30 years ago, and the sever 


some 


and 


caused by the looper in the 
of the Northwest 


Similarly, an extensive fore 


pure maple favors outbreaks of oth 


especially defoliators 


er mseets, 


leading to decadence oT the frees 


neh hott 


and subsequent losses throue 


direct mortal T\ and lat *! 


and disease 


\ 
134 


hy other mseets 
are ordinarily secondary 
ondary’? we mean 


unable to attack and comple 
elopment in a vigorous living tree 
Both the 


pecies capable of eausin 


primary and sec 


fo pure maple stands at 


merous to mention; webwot 
rollers. yvorn 


horers of several kinds 


striped n aple 


(renerally 
forest 


speaking, dit 


lands leads to 


tion ot 


those to he expected 


lands occupied b 


risks than 
extensive 
rle species in a single age class 
desired diversification can 
tained either by mixing sp 
ave lasses, since each 
age class is susceptible 


rroups Of nNoOXIOUS Inse 


Lake States during the 


(conservation ( 


mile 


Oorps davs 


was planted to red 


extensive 


‘ontiguous stands 


ing a heavy price 


tations for this erré 


Similar errors may be 
in our efforts to simplify 
lems of forest 


regulations by 


ne single species management 





eard on this subject when 

work now under way can 

ased for publication. But 

is another angle that has re 
less attention: that is the 

By permitting 

es to grow on sites to which they 


insuited, insect pests may be 


encouraged in increase to outbreak 


proportions Ther the adjacent 
stands on | t SITeS may be in 
overflow from poorer 

‘lusion is, therefore, 

be permitted 

oo poor to permit 


to merchantable 


Preventing Stagnation 


elativels low site 
good enough to 
the forest 
stagnate 

bues 


nop 


over-dense 

by insects 

if this oc 

field Woods, a U1 
property near 
1 

i 


a 7-vear-old 


had he 


the pu 


To 


tion depends uy 
ry dense ini 
After five 
nse reproduction 
OR cel ie 
insects that feed 
cill part of 


resid 
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available a more adequate supply 
of soil water, are able to grow with 
out excessive competition, and re 
‘over their wood health. Stagnation 
such as this may oecur several 
times during the development of 
an aspen stand, each time natural 
thinning by insects or fungi will 
occur. However, if justifiable finan 
elally, thinning with the axe or saw 
would result in a better final crop 


ot wood 


A Light Protective Overstory 


Sometimes outbreaks of certain 
insects on young stands may be 
prevented by maintaining a lght 
protective overstory. For example, 
protection from the vhite pine wee 
vil may thus be attained. The ma 
jority of our best stands of white 
pine in primitive forests grew up 
with aspen or white birch. That 
white pine grows reasonably well 
inder a light overstorv and ulti 
mately will grow up through the 
‘anopy without weevil injury is a 
well-known fact. Therefore, spe 
cies especially susceptible to injury 
by the weevil, such as pines or Nor 
vay spruce should be released from 
a light overstory with caution. Fail 
ure to reeognize the hazards in 
volved in operations of this sort has 
led toresters to conduct many in 
desirable release projects in- the 
name of timber stand improvement 


severe damage by 
weevil followed which offset any 
idvantage that might have been ob 


by increased growth rate 


Site Preparation 


preparation prior to plant 

may be necessary in order to 

outbreaks of some insects 

he Saratoga spittle 

sweetfern. briars. and 

plants during the in 

mature ag They injure pines 
during the adult stage only. El 

nation of the food plants or thn 

nvmphal insects prior to planting 

will bring about ‘complete ontrol 

of the pest, one of the most injuri 

ous on pine plantations in the Lake 

States. Herbicides mav be used t 

kill these food-plants and provide 

a means whereby site preparation 

may be a ‘complished economically 


in places where it seems advisabl 
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0 plant pines on lands occupied by Removal of High-risk Trees to show clearly that the control of 


sweetfern ' oe insects by silvicultural means has 
Removal of high risk trees is one ; 


Maintaining High Density highly rewarding silvicultural prae 


a tice by which the danger of dam 
The importance of maintaining 


passed beyond the theoretical stage 
It is also clear that such contro] 


requires advance planning. It re 
. age by insects can be ameliorated ' ; 
high density in young stands of * ’ ' quires that a forest manager hy 

“specially true in mature and over 
aspen has already been mentioned it : ‘ rr trained to recognize the potentially 
ua . é ‘este , bili é : 
his is because sparse stands are mature stands the possibility was dangerous insects that live in his 


subject to the attack of a number ot first recognized by western forest 


locality and to understand their 
boring insects ; two saperdas, several entomologists studying ponderosa preferences Ile 


must be able to 


members of the genus agrilus, the pine stands subject to barkbeetle recognize trees and stands that have 


willow shoot sawfly, and a number damage. Since then, trees most attained a state susceptible to at 


{ other injurious pests. Dense likely to succumb to insect attack tack and injurv by these insee 
stands, on the other hand, are in are being recognized in other for He must be abl to arrange his cut 
jured lightly or not at all, prior to est types; for instance, forests con ting compartments in order of haz 
the period of stagnation previously taining hemlock, balsam fir. and. 


ard, so that he can plan for their 
mentioned Therefore, the estab to a lesser degree, oaks Even logging in order of susceptibility 
* vine dense « S wine f 

lishment of dense tand following though the removal of all trees or or. 1f an outbreak should arise. tor 
ovcoine shi e soug T 
logging should be sought. This ob stands that are susceptible to at their prompt. salvag He should 
tack may not be immediate ly prae also set up 
omplished by cleareutting of as , , 


ticable, their recognition will never 


jective can almost invariably be ae , 
: a system of annual ex 


— amination of eritical areas so 
pens. This will stimulate the max ce 

theless permit planning a cutting the need for salvage may be an 
mum production of suckers. Also, thet ees h tl . 

. ; sequence nat Wl Start with le ticipated. And he must provid: 7 
dense planting of white pine, which = | 7 bl , | id he must provide a 
. highiv susceptible trees or stands F ’ ate svsten) o er ant 
encourages early closure. will re 7 “ : | | Ss | idequat ystem of permanent a 
: 1: Vith each cutting the areas unde CESS ; ial ' Iss hat needec 
duce injury by the white pine wee- ess and haul roads so that needed 
to- management become safer operations 


vil The trees growing close Can be eonduected re 


rether are stimulated to straicht Still other illustrations showing vardless of their location. Wher 
erowth and discouraged from fork how silviculture can be used to con these requirements have been met 


ing, even though some of them may trol forest insects could be men the control of insects through sil 


be injured bv the weevil tioned. But enough has been said vieulture can be realized 


Oregon Conference Looks ; wood engineering developn 
to Future wil » spectacular; utilizatior 


\ ' tree-wood, bark, foliage. 
early 000 sons attended : 
a a : , = atte . il extractives will beeor 
Forestry Centennial Conference at : . : 
: es ; and dreamed ot and undreame 
Oregon State College, Corvallis, Feb 


ruary 20-21. Held in connection with 


Oregon’s centennial year, the eonfer 


velopments will revolutionize 


tty operations in the next century 


[The 1 ictions of better fores 
ence stressed ruture develop. ents n e prediction ” one: 
: " hette forest products are no 
forestry and wood utilization — no 

North ' errr ol a the r qualifications, however. the 

orthiwes ational, an anadiatr 
forestry leaders forecast that Oregon’s  ‘ se Eo he Bajsaiet 
next 100 years in forestry will bring ar Eae—-partiemianty probies 
vette and taster-growing trees, bred population that will require doubling 
rol lected and ever “registered” the annual timber growth by 2000 t 
) oh ae | Cle ‘ { 3 *il of = ao | 
me t} “1s rf more 

parents, and with special seed orchards ae ee eee ee Sener “ 
providing superior seed I imber and people in the country Ree reatior 
I SSeS " . . Sones , 


plywood products will be vastly in space needs are multiplying also and 
proved by 2000. Slivery rough edges watershed management must look te 
and unsightly knot defects will be gone “greater yields of useable water.” Keys 
Various polishing and other treatments to advances were cited as forest genet 
will beautify the products. A new ap is, research, imaginative minds, an 


proach to harvesting methods is fore edueation 





Systemics in the Control of Forest Insects 


A. Rudinsky 


rious and Ben- 


va 
Is and fluorine 
research with 


Most 


systen 


pro 


secticidal 


‘ + 


ne trans rorest insects 


rainst 


} 
took 


during the last seven 
many of the 

10 sufficiently 
use on a large 
onaditions In 

ing reproduction, and 
vever, the use oft 
against 


nertasvstox 


seems To he well 


ular ly in Europe 


mse 


being 


Both 
Various. test 
es and their effect 


studied 


Methods of Application 


‘On pounds 
rorest rise 
ton metasystox, and 
wwf rite nsively 
thods of applica 


four ap 


only | 


downward 

the 

oves more rapid 
The band 


heavy 


a reoon 
aetoxin 
nethod is easv to use. no 
the ultimate effeet 


aterial. The 


hehavior 0 


equipment is required, and being 
basic r } 
il 


lo it do tt harm beneficial 


, % ? S 
ariou nseets 


nlant , P 
a pian Viti y eviews the use of the 


mportant to forest re 


ticides within 
ivainst forest insects 
hoth 


were etfs T1Ve 


hand met] od 
+ 


even though it was n On larches 


A compreh nN 


SVSTOX and met 


orest trees asystox avainst 
nah 4 ee , ; 

suc] WOPK 1 Pp! thrips Taeniothrips laricivorus 
and young mining larvae of 


Hbn Meta- 


was successful against 


Krat 
y 7 ] 
Coals phora arice a 


svstox also 


284 


nusslini C.B on young 


Adelage Ss 
firs. On the other hand, metasystox 
effective 


bark heetles on spruce 


was not against various 


species of 
Systox used on spruce neither pre 
vented the formation of galls by 


adelgids nor killed the 
Also, 
svstox applied by the band method 
affect the 


pine bee tle 


larvae with 


in the galls schradan and 


to girdled pines did not 


brood of the n ountain 
at 15 and 
plication point (4 


In rection 


more Teet above the ap 


, , 
method ! 


Svysten 


solutions ar injected into” the 


transpiration stream of the xylen 
hole bored mito 


directly through 


the trunk or by a leaf-shaped hol 


low knife driven into the sapwood 


The 


then 


transport of the material is 


effected by the transpiration 


stream, and its distribution into 


region depends, apart 


the crown 


from environmental factors, on the 


water-conducting system of the 


tree. Among conifers the most com 


plete distribution is in the tree 


species with spiral ascent of sap 


e1eS with sectorial 


distribution is restricted 


weent 
to only a sector s Fig. ] 
rapidly crowing 


ana 


In young 


parts, particularly terminals, the 


materials accumulate faster 


in slow-growing 
lateral diffusion 
nto the phloen 

‘oneentration in 

‘reases only slowly 

fast and 1 n 
the larel 
‘onsidered 
band method i 
thrips and the larel 
Demeton, dimetox 
through a 


Because of the 
SIN distribution over 
‘rown, this method is 
superior to the 
eontrolling 
easebearer (7 
and thimet introduced 
hole bored in the trees proved sue 
and fast in controlling 
larvae of the balsam gall midge on 
dimetox had also 
Larvae of the 


sawfly on red pines 


eessful 


balsam fir, but 
a phytotoxic effect 
red-headed pine 


were controlled with similar sue 


Fess ) 


It appears that both injection 
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and band methods of application 


will have use on ornamentals, in 


parks, ete.; and, as suggested in 


Europe, they can be economical in 
mixed stands on trees of superio1 
value 7 


Systemic in- 


> } 
Root applreation 
P 


e applied to the soil 


secticides can b 
( roots Recent 


and absorbed by tl 


+h suggests that the most im 


eontaect he 
le 


Insectic1ad 


factor is the 
roots and the 
absorption 1S from solu 

SECTORIAL 


nd, and least fron 
STRAIGHT ASCENT 


sa 
ort vat 

roots Tri 
transpiration 
in the xvlen 
fusion into 
nentioned in 
ion method 
ibution into 
rly uniform 

on the system 


as in the inject lO 


ation of systemic in 


lan, CR409, Han 


SCuradi 
is been suecessful in control 


ealvbue. vector of swollen 


Injection ~» 
f cacao, mealvbugs on 
and aphids on cotton IG. | ep n e typ of wats onductil ' irious con 
, rou i { ) m I eTila l Cc! y 1 l 
controlled for 53 ‘ a ; ' , 
; ; di ibution in Wi { spiral ascent of water Abies, 
Onlv a few experiments il > in locked ascent (Sequoia, Libocedrus, and Juniperus 
hama aris The 1 rive the 


- and 
ethod have been per 
trees Woller 
applied schradan 
several concentra 

x sand to the soil 


to eontrol . 

: temle mnsectiel IS appl ed to the As suggested by the 
a (Say with ; 

: number of pro ‘ontrol of aphids on 


Dil . foliage a 
yilutions of senradat oa , 
; ePSSeS, ch 3 volatilization, ab plants, the 

and de Aphididas an also bi 


trolled by sj 


forest specie 


plied around lodge 
tT prevent atta “k > , 
toxiheation, take 


sorption, translo 
simultane 


ously or consecutive Absorbed these insects are seldon 
soil applica material, or its metabolite, is trans in the { The well-known 
iniform and — joeated in the phloem, usually at a balsam woolly aphid, Adelges 
and its relatives 


import mn 


forests 


material trans picea Ratz 


translocation of the absorbed = gjower rate than 
xylem, less danger ported in the xylem. on the other hand, are highly de 
on beneficial insects, Compared to standard insecticide — struetive, and they are difficult t 
effectiveness, as the spraying, this method is more prom reach by contact insecticides be 
for ause of their 


0 protectiy 


being stored in soil, are ising than the others against 


or a long r time Be est pests; it has also been tried 
Systox and meta 


: , ; cover. Spraying with syvstox 
insufficient intake of the j,ore extensively metasystox in 0.05 percent concen 
tration (1.7 to 4 ounces of actual 
material per acre, accordins 


( eave good 


material especially by systox, in 0.05 percent concentra 
p-rooting trees, however, this tion, were successfully used against 
limited mostly to nur-  sycking insects, leaf-mining larvae control 
ry : of moths, and certain beetle larvae 
1e spraying.—When a sys- The material must be applied 


netnod 18 


production and in 


wag 
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er, before the by the plant may kill the injurious date demonstrates that systemics 
ering females deposit eggs, insects without affecting the bene will 


have an important place in 
the resulting sistens, going ficial 


ones. Compounds that have forest insect 


control 
a long resting, non-feeding no toxicity to fish 


and game will 
od, do not take in the material be preferable, of course, for large Literature Cited 
cal voolly aphids developing scale sprav : cations 
on I, _ es . ae ipplications. : BENNETT, S. H. 1957 
! galls on their primary 2. Systemics give protection at of systemic insecticides applied to 
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; haus and R. F. Smith: Annual re 
ion and yet result in more equal view of entemelony. Annual Reviews. 
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; 


The behaviour 
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Biological Evaluation of Outbreaks 


of Forest Insects 
J. W. Bongberg 


THE United States 


have great diversity; likewise there 


FORESTS of the 


is great diversity in the kinds and 
that 


Generally speak 


of destructive insects 


tvpes 
prey upon them 
are thousands of out- 


that 


there 


breaks of forest insects oceur 


at one place or another in the na- 


tion’s forests each year Fortu 


nately, most outbreaks are not se 


rious because they are brought un 


der control by natural factors be- 


fore appreciable damage has been 


‘aused Unfortunately, however, 


there are other inseet out 


breaks which are of 


many 
very real con- 


‘ern because they are not short- 


lived and do not die out from natu- 
ral causes. Instead they persist, 
intensify, spread and severely dam- 
age or destroy valuable forest re- 
sources over extensive areas. It is 
of utmost importance, therefore, 
innocuous 


that 


that outbreaks that are 


be distinguished from those 


ire not, in order that decisions for 


or against the initiation or the con 


tinnation of action programs for 


suppression can be soundly made. 


lestructiveness of an Insect 
it large or small, is 


} 


DY the or combined 


control fae- 


single 
nany natural 
‘h as parasites, predators, 
organisms, extremes of 
her, soils, host density, tree and 
and others. At 


outbreak 


stand susceptibility, 
extent of an 


times, the 


an influeneing factor on the 


course the infestation will 
It follows, therefore, that in 


and 


likely 
take 

evaluating 
identifying the potentially destruc- 


insect outbreaks 
tive ones from those of little or no 
concern, the effect of one or more, 
or all of the natural control factors 
must be taken into consideration 

Evaluating the biological signif 
icance of an insect outbreak and 
thus determining whether or not an 
action program should be initiated 
to suppress it is seldom a simple 
undertaking. It is not simple be 


cause the factors to be evaluated 


are not simple. To evaluate them 
adequately requires a broad back 
ground of experience and specific 
information about the biology, ecol 
ogy, and natural control factors of 
the inseet species involved. It usu 
ally requires, for example, not only 
more 


the identification of one or 


species of parasites or predators 
affecting the pest population, but 
in addition, a measurement of their 
and an assess 


relative abundance, 
ment of their current and potential 


effectiveness in checking the density 


biological 


an outbreak also re 


of the pest insect 
evaluation of 
oceur 


quires recognition of the 


renee, and of the prevalence and 
virulence of disease organisms pres- 
ent in the outbreak area alone with 
a determination of the ecological 
relationship of the pest insect, the 
which if and the 


the infestation 


Occurs, 


stand in 


time has 


length of 


been in outbreak status. The over 
all effect that these and other bio 
lk 


or likely 


gical and ecological factors have 


COULSE 


will have on the 


the outbreak constitutes the biol 


ogical evaluation process. 


By and large, there are few 


standard methods and techniques 


currently available for evaluating 
fully the biological significance of 
all the many species of destructive 
insects which develop to damaging 
proportions in forest stands through 


Much 


biologies 


out the country more re 


search on the and ecol 
ogies of the pest species and of the 
combined role of 


individual and 


biological and environmental fae 
tors which keep them in cheek will 
be required to develop these. Never 
theless, a vast fund of information 
is available about the biologies, eco] 
ogies, and natural controls of many 
of the more important pest species 
and all available knowledge is used 
in evaluating the significance of 


outbreaks before action programs 
are undertaken to suppress them 
The value of our forest resources 
has increased by leaps and bounds 
in the past decade or two and own 
ers and managers of forest proper 
ties are insisting that control of de 
structive insects be made more com 


mensurate with the damage and 
that The 


task of suppressing outbreaks of for 


insects are causing 


loss 


with each 


est Insects is increasing 
passing vear. It is imperative, ther 
that 


made between outbreaks 


fore, accurate distinetion be 


which are 


or may become destructive fron 


which are not; and thus to 


that direct 


those 


control will be 


assure 
applied only where and when need 
food in 


most 


ed to accomplish he 


reducing damage and loss 





The First Decade of the Pest Action Councils 


Ernest L. Kolbe 
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THE BELL 
fights fire with TIME 


Wherever a man’s job is to fight timber fires, his 
most valuable tool is time. And time is what the 
Bell helicopter gives him. Time to scout, to take 
in men and supplies, to retrieve smoke jumpers 
and equipment, to bring out injured persons, 
to patrol the mop-up. Just how dependably the 
Bell performs such jobs is a matter of record. 
Here’s a case, taken from our files: 


1958 was one of the West Coast’s worst years for 
fires. A year when storms set fires numbering 

in the thousands — 1,901 of them in one area 
alone. Here, where 63 major fires swept seven 
national forests, helicopters were put to work 
carrying out a careful plan of detection and 
control. The results speak for themselves. 


In one sector — a 350-acre fire — four 
helicopters made 950 flights, carried 2,000 
passengers, 600 pounds of paracargo and 2,800 
pounds of air freight. Cost: $16,000. 

Estimated cost by other transportation: $33,500! 
In addition, helicopters saved an estimated 
$30,000 in labor and overhead. They saved an 
estimated $300,000 in resources and 


suppression costs. 


With this much to go on, you’ll want to learn 

a great deal more about the Bell’s role as 

fire fighter so, write us today. Well send you 
some eye-opening reports on helicopter 
techniques perfected by forestry men, and 
their resultant successes. Dept. 39D, 

Bell Helicopter Corporation, Fort Worth, Texas. 


FORT WORTH, TEXAS 


Subsidiary of 
Bell Aircraft 


Corporation 
CORPORATION 
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No. 46 of a series featuring forestry practices, 


Vontani Semper Liberi, West Virginia’s 
state motto, means that mountaineers are 
Ihe earliest white settlers, in 
cluding such famous frontiersmen as Daniel 
Boone and the Wetzels, were men who 
loved freedom and found it in the new land 
icross the Allegheny Mountains. 

The fine virgin hardwoods, red spruce, 
white pine and hemlock seen by these pio 
neers gave way before the swinging ax in 


ilways free 


the late 1800's and volumes of as much as 
10.000 board feet per acre were harvested 
Records show that in 1909 1,473,000,000 
board feet were hewn from the virgin for 
ests and reached fine wood markets 
throughout the world 

Fires reported to have burned up to 15 
feet into the earth, added to this ravage 

The state did not become concerned, 
however, until 1901 and then only moder. 
In that year, a chief forest warden 
was appointed to serve without staff or 


oney. Progress was slow until 1921 when 


ately oO 


hief forester was appointed and more 


ymev was made available by the state. 
In 1933, the present title of State For 
ester was adopted, and programs were in 
reased to include forest administration, 
cooperative forest management, nurseries 
ind reforestation, watersheds and flood pre 
ention 

West Virginia leads the nation in the 
production of soft coal, but, while the har 
esting of forest products isn’t the most 
iportant industry today, those who know 
the timber industry predict that some day 
forest products will have the number one 


rating. 


SOUTHERN COATINGS AND CHEMICAL CO. 


projects and products. 
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~LEC i, 


a PAPER OR PULP MILLS a NATIONAL FORESTS 


CS linginia 


Today. one out of every ten employed 
persons earns a livelihood from the forest 
An estimated 437,650,000 board feet of saw 
timber was harvested during 1957, and an 
nual growth now exceeds harvest, Through 
the coordinated efforts of government and 
landowners, well stocked and properly man 
aged forests of the future should exceed 
production of virgin forests. 

West Virginia was one of the first two 
southern states to pass enabling legislation 
for the establishment of national forest 
reserves. A $5,000 appropriation was passed 
by the state legislature in 1913 for the pro 
tection of forests, and a contract signed 
with the federal gevernment for a similar 
amount. Two national forests, the Mononga 
hela and a portion of the George Washing 
ton, are now within the state’s boundary 

Nine state forests totaling some 80,000 
icres, on which timber sales began in 1954, 
ire administered on a multiple-use basis 
Many of the forests are excellent publi 
shooting areas and all provide recreation 
and watershed protection 

Forest management assistance to private 
landowners is limited by the number o 
technical foresters available. There is close 
industry. Tree 
seedlings are produced and distributed for 


cooperation with private 
planting on private land for all purposes 
except ornamental 

Except for the southern one-third of the 
state, forest fires and damages are reason 
ably low. In the southern third, problems 
of absentee ownerships, rugged terrain 
(93% of one county is in slopes exceeding 
10%!) and a high concentration of indus 


trial employment keeps the fire menace too 


high. Although positive progress is evident 
in the last few years, the area is still knows 
is part of the “hot spot ’ of the East 
Through the combined t florts ot all state 
and federal agencies concerned with land 
management and with the interest demon 
strated by the landowners, the future of 


Virginia is becoming 


forestry in West 
brighter. 
W.VA 


tribution to this series does not 1 ssarily 


CONSERVATION COMMISSIO cor 
constitute endorsement of So 
products 


Difficult terrain is one of the conditions that 
points up the convenience of SOUTHERN 
GLO tree marking paints. Often the forester 
can mark accurately by “shooting” where un 
certain footing makes tagging or blazing im 
practical. 

By assigning a different meaning to each 
tree marking paint color, he accomplishes 
many purposes, and leaves an instantly clear 
message to those who, later, may act on his 
marking. 

SOUTHERN GLO tree marking paint is 
available in ready-mixed, paste and boundary 
paint—each based on the famous stay-mixed 
formula +71020. If you are not familiar with 
its quality and convenience, we invite you 
to get acquainted now 


Dept. 2, Sumter, South Carolina—New Orleans, La. 
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vou individually bring about able to serve the owner and society? 


standard of forestry education The Society makes available throug! 


1? Isn’t that essential to the Journat or Forestry, Forest Sei 

naintain the esteem or the prestige of ence, and the Forestry Handbook, t 

vour profession to give you a basis on name just a few, the current and past 

expedient which the public and land owners gen experience of many men. We owe a 

the ! “ally re willing to pay for your serv great debt of gratitude to the many 

Your S iet has been a stro men who have served and are serving 
our ocrery as ec a strong . 

as associate editors to review manu 

improvement and devel 

scripts and bring them together for 

continually inereasing : , 

publication and to make them avail 


= able to all of us 
The accreditation committee . 
Your 


forestry education in 


Society through its far-flung 


reviewed curricula and consulted ‘ . are 
i hool TI . organization of Chapters and Sections 
any schools. 1s protessiona . : 
, provides a framework for meetings at 
as a whole has been a foreée to : é 

, ad which ideas are exchanged and ae 
convince ¢O ge management it the am . 
plist ’ quaintanees made. The national So 
portance § oft S rores urriculs ’ . 
rtanes ; reSrY Curricula eiety, Sections, and some Chapters 


plementing it to provide a 





have committees which are at work to 


hig cre tT rorestr “dues oO 
REGULATION [ forestry education bring together information which will 
! veal ro the Society sponsored : ; 


he of value to every protessional 


; : ae - | ntly ; is the Soils Manual prepared hy 
ler hrougt ts protessional stature been ; bia = on Committee 
U. S. FOREST SERVICE PERSONNEL from the Old Domir a Soils—a really f \ it, bring 
noney to make $ 


ng togethe 


“dueat) n 
aiateaeais ill help 


ol 


Toresters 


Complete Price List on Request 
Forestery in neriea enjoys 


gather to ure which would ve lave been pos 


THE FECHHEIMER BROS. CO. 
UNIFORMS FOR OVER 75 YEARS 
CINCINNATI 2, OHIO 


any practi been tor the organiza 


foresters to help vou . etiv ; of our professiona 








sion and be better Society, This isn’t something that just 





happened sn’t methine which 


foresters indi lly brought about. 


/ effort of all foresters working throug 


f r 
j M/) has been attain hrough collective 
f 


4 } 
“4 heir professional organization 


to the question 


t 
It 


‘ j ~~ 
CRAFTMADE = USA bus rd (PMT) =. seateniened inhene. 
~— } can be great 
Mann’s TRUE AMERICAN Axe “ sibility a 
rT} ard ‘ icutte balanced to make woodcu 
t prec s1on-1 
a tell 


MANN axes 


Mic) 


vill ne 
complex na challeng 
vill face with the 
ncereasing pressure on sources. 
a pure speculation, | yonder 
where 1 yuld today, 


Makers of finest quality axes since colonial days. f } 
j tatu if ¢ tor 
. wha rsta s, Li nimora 


MANN EDGE TOOL COMPANY Pinchot and six other Chartet 
Lewistown 3, Pennsylvania Members | net together in 1900 
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from 
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Washington to West Virginia 
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Yh ase 


sis JOHN DEERE AAO CRAWLER 


i on the map, new profits follow the pur- 
chase of this hustling crawler! Lower costs are 
the biggest reason. Lower first cost, minimum main- 
tenance, and fewer dollars for fuel—these are the 
savings that mean greater net for you with the John 
Deere “440.” 

Increased production is the other part of the story. 
Highly maneuverable in all kinds of terrain, and with 
power to spare, the John Deere “440” brings out pay- 
loads where the “Road Closed” sign would be up for 
many other units. 

These advantages work for you in many ways, too— 


VOHN DEERE 


LOGGING 


JOUN DEERE R 
Tractors and Equipment 


-—---------- 


with the wide choice of John Deere logging equip- 
ment available. Matched equipment includes trailing 
and integral log arches, inside- or outside-mounted 
bulldozers, fork-type log loaders, fire-line plow, and 
the free-spooling Gearmatic winchdrum. 


Gasoline or Diesel 
Select your John Deere “440” with gasoline or Diesel 
power, to fit your over-all operation. And to get your 
unit on the job sooner, buy it through terms of the 
John Deere Credit Plan. Coupon brings the detailed 


information you need, 


JOHN DEERE INDUSTRIAL DIVISION 
MOLINE, ILLINOIS @ Dept. D-78-K 
Please send me your latest literature on the John Deere Crawler 


Tractors and Equipment; also information on the John Deere 


i 


Credit Plan. 


Name — 
Firm__ 


Address 





Standards of Excellence 


... AERMOTOR 
lB, OBSERVATION 


A TOWERS 
ye Across our nation 


‘3 + Na thousands of 


Aermotor Obser 
* vation 


Towe rs 

stand silent watch 
aiding in the 

Fa struggle to guard 

SS our forests and 


vodland 





Their re 
how ears 


= 
faithful 


= 4 
in crippling 


=— Py e\ £ 
. i torm dri 


rat 
— 


\ermotor is pr 
asian a of this record 
} proud to know 
. - that 
j ] 
In Observation Towers 


the Standard of Excel 
lence is Aermotor 








pportunity 
office. 


ected in ac- 


lates tor 


of propor- 


and agreed to pool their efforts to pro 
which are 
“What am I 


> 


ote objectives 
Did they ask, 


r to get for my dues? 


Society. 


J. Herpert STONE 


e ® ® 
William W. Jolly (1908-1959) 


William Warren Jolly, chief, 
Division of For 
Valley Au 
attack in 


Forest 
Eeonomies Section, 
estry Rel: Tennessee 
died of a heart 
Mareh 1. 


itions, 
thority, 
Knoxville, Tenn., 

Mr. Jolly Yankton, 
S. Dak., November 25, 1908. He grad- 


Minne 


deg? ee in 


was born in 


uated University of 


a BS 


the TVA 
1934, he worked for 


S. Forest Service on two n: 


torestry 


Jar wary 


forests in 


mservation Corps. 


vilian Ce 


iwhout his employment with 


I 
he Spe nt practically 
industry sur 
became chief of the Forest 


1942 He did 


estimating tor 


on forest resource and 
vevs. He 
Eeonomics Section in 
| work in 


mproving the tech 


pioneer 
ind in 

] } . 
ierial photographs 


ork 


he procedure 
10n will be 
JOU! 

hich the So 


ouneil mem- 


1d the ean 
ct highest 
f president. 


president are 


How Nominations Are Made 
le VIII, See- 


under 


e Constitution 
states the conditions 
nade by peti- 


tion. 


those of our 


Minnesota and tor 


full time 
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For Identification 


_|/ NEL-SPOT 
1 PAINT 
HAMMER 


and Log Marking Paint 


Solve your problem of identifying wood by 
Specie, Type, Owner, Jobber, Mill or Cut- 
ting Season. Ideal for Inventory Control 
or locating brands. 

Easy to identify — Simple to use — A light 
tap of the porous applicator leaves a 
Bright, Durable, Water Resistant Color 
Spot. (Cap prevents dry-in of applicator). 
Choice of many colors. 


TRY IT — WRITE DEPT. JF 
THE NELSON COMPANY 


Michigan (Box 349) 
Montgomery, Alabama (Box 1892) 


Iron Mountain, 


(Dealerships available) 


Memb 


rood stan 


ber may 
nating 
president or mo an one no 
tition for a member of the Council. 
nay sign two, but no more 
5. Petitions must be in the Society 


office by September 19, 1959 
al form 


The Society has no speci 


submitting nominating petitions. 


may be written as follows: 
We, the undersigned voting members 
of the Society of American Foresters, 





APRIL 1959 


hereby nominate John Doe, a Member 
(or Fellow) for the office of president Weedone 
(or member of the Council) for the 
two-year term 1960-1961. 4 

No nomination will be considered h | 
valid unless supported by the nominee’s c em ICa S 
acceptance in writing. 


7 
The form of acceptance of a nomina Ms | | d 


tion may read as follows: 


£ 
“I accept the nomination to the office . om 

of President (or to membership on the | Mo 

Council) of the Society of American re ores a lion = 

Foresters for the two-year term 1960 

1961, and agree to serve if elected.” 


ace 


All nominating petitions should be 
sent promptly to the society office, 425 


Mills Building, Washington 6, D. C. Special 


The executive secretary will gladly 

provide information about non inating WEEDONE 2 4 5-T -_. 

or election procedure. j j spray 
According to the Constitution (Ar formula 

ticle VIII, Section 1) a Nominating 

ent ee ee, See .. kills undesirable brush for more effective 


President Garratt The Committee is 
composed of e Tfollo is embers: . ° 
the following members : reforestation and better pine release 
Chairman, Harry Wm. Dengler, Ex- 
tension Service, University of Mary- 
land, College Park, Md. 
| J. Adams, 4705 Tenth Avenue 
Minneapolis 7, Minn. (State 
Division of Forestry.) 
Robert R. Milodragovich, U. S. For 
est Service, Cody, Wyo. 
Harry M Roller. Jr., Woodlands 
Department, International Paper Com 
pany, Mobile 9, Ala. The special air spray formula is specifically recommended for 


Successfully used by industry, experiment stations and foresters, 
Weedone provides safe, effective and economical chemical action 
for releasing pine from undesirable overstories. Weedone not 
only kills undesirable brush, but reaches in to destroy a major 
part of the broadleaf weed population hidden in grass cover. 
Results are clearly evident with Weedone—new seedlings 
become firmly established, without interference, and growth 
quickly begins. 


ge Stenzel, College of Forestry, aerial application in Forest Management, pine release and 
ity of Washington, Seattle 5, reforestation. For Timber Stand Improvement and Weed Tree 
Control, specify DINOXOL or TRINOXOL where the technique 
is charged with the is stump spraying, basal spraying, frill treatment, tree injection 

or airplane application in oil only. 


the date of the election For heavier woodland yields, let Weedone Brush Killers serve 
ny} 2 A 5 ic he ¢ ’ ° 
yer 5, 1959, is the date.) your purpose by solving your problems. 
To provide for at least two can 
rt fee of president, and Write for details om Weedone Brush Killers for forestry uses. 


nine candidates for member 


e Council 
To receive separate nominating <chEn> 
petitions for the office ot president and 
for each member of the Couneil, and 


to supplement such petitions when nec 


cians" WEEDONE Brush Killers 


The Nominating Committee’ will 


make no nominations of its own unless 
another chemical development of 


the required minimum number of nomi Amchem Products, Inc. 
nations by petition. Voting members (Formerly American Chemical Paint Co.) 
St. Joseph, Mo., AMBLER, PA., Niles, Calif 
Amchem, Weedone, Dinoxol and Trinoxol are registered trademarks of Amchem Products, Inc 


the voting membership fails to make 


should accordingly get busy and make 


their own nominations 





more production 


less effort with Be CULL OGH 


TS DIVISION, MINNEAPOLIS, MINN. © McCULLOCH OF CANADA LTD., TORONTO, ONT 


ORPORATION, LOS ANGELES, CALIF., MARINE PRO 
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PILE UP PROFITS roi Ee 


On the date of going to press 


with following nominations had been 


ceived : 


McCULLOCH Por Presiden 


: ; 5 Henry J. Malsberger, Atlanta, 
professional-quality chain saws Vice president 1958-1959.) 


For the Counci 

Whether you cut big timber or pulpwood, McCulloch has the saw 
Willi C, Br: ble zatavette d 
you need to stack up more blue chips. Here’s why: ° ie este tener ees ae 
Georg: A. Garratt, New Haven, 

Conn. (President 1958-1959.) 


POWER McCulloch gives you more horsepower than ever W. D. Hagenstein, Portland, Ore 
before. Whether you want direct-drive for light-touch Couneil member 1958-1959.) 
cutting —or gear-drive for maximum lugging power Harey Wu. Dencur 
— McCulloch has the right saw to do the job. N 


, Chairman 


omiumating Committee 


DEPENDABILITY Advanced engineering and precision manufacturing 
keep McCulloch chain saws cutting, tree after tree 


after tree. 
Chird Call for Fellow 
PINTAIL CHAIN Only McCulloch gives you tough, new PINTAIL N ; ‘ . 
Chain...a masterpiece of engineering...designed ‘Nominations 
to give you longer cutting periods between filing; I] bers (formerly Senijo 


1] t} 


least stretching; smoothest cutting and boring. bers) ¢ ellows of the 


OPERATOR- A chain saw is as good as the man behind it. That’s 
DESIGNED why McCulloch makes all its saws with the oper- 
ator in mind. Light weight (as low as 17 pounds), 
balanced power, anti-bark muffler are just a few 
reasons why McCulloch saws are easier to operate. 


Only McCulloch offers a complete line of saws and prices start at only $149.95 rene 
ou landing 

DIRECT-DRIVE SAWS to the Society. They 
the Members.” 


Mac D30 Nominations by Petition 
no Me 
Super 44A 
rinted form for this purpo 
petition 1 he typewritten thus: 


oranonave ones We, the undersigned Members and 
Fellows of the Society of American 


4 Foresters, hereby nominate John Doe 
- Sen, ale |: for election to the grade of Fellow in 
“ tA we \e 1959. 


v \ 


oil Super 55A ; ow 


_ SS - yy Two Man 99 
FS 


See your McCulloch dealer for a demonstration. For complete litera- 
ture and prices, write: McCulloch Corporation, Los Angeles 45, Calif. 


“You're in luck when you've got a McCulloch Chain Saw” 
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Washing electors which consists of all present Gevorkiantz of Minnesota, J. S 

September Fellows, the Council, the chairmen of Holmes of North Carolina, and F. W 

the 21 Sections, and the chairmen of Morrell of Virginia. 

the 9 subject Divisions. A list of the eurrent fellows was 
rhe system is deseribed in Article published in the February issue of the 

Section 4 of the Constitution. To Journal. 
win election a nominee must receive 
eceptable signa- 4n affirmative vote of not less than one- Fellow Nominations 


other thar half the total number of votes east, as 


spons 
parti 


petitions inco! 


. On the date of going to press the 
vided in Bylaw 11. — E 
he 1959 el WI following Members had been nomin 
or tl iectior lere Wil , } } ] y 
’ ‘6 ; erect 1 there wil m ated for the grade of Fellow: 


i , whom 88 are Fell = Bishop F. Grant, Athens, 
Election Procedure An elector has one vote only, A Fel 
a Council member has 


are not elected by 


} " , 
‘ ‘ hot hy 
rege, rut \ 





. “s.r 
| : Coming Events 
PLANTING he hig! membership distinction 
that can be conferred by the Society, Southern California Section 
this grad awarded in recognition ane . , . . . 
“ [The spring meeting of the Southern 
TREES * of outstanding service to forestry and aa P ; = a 
- 1. : : a California Seetion will be he T 
Use a “FORESTER” or to the Society. Fellows do not pay in :. agit 
' “ April 10 and 11, with headquarters 


“CONSERVATOR” Planter eased dues; their dues are the same San Diego 


Complete Members. 
i founded in 


+ information 1 Society was 
* on request 1900. tl have been 125 Fellows Columbia River Section 

s (0 UTILITY TOOL || elected. At the present time the nu The spring meeting of th 
‘ & BODY co. of livin ‘ellows is 88. River Section will be d 


in December at Eugene, Ore 


died: S. R 


Clintonville, Wis. 











Gulf States Section 

Plans ] ave bee nn ade for t} e annual 
meeting of the Gulf States Section to 
be held May 7-8, in Tyler, Texas 


Northern California Section 
field meeting of the Northern 


fornia Section 


> and 6 in the Santa Cruz area 


M U S © F R T Rg F t S. ee Southern Tree Improvement 


Make Better Timber oe hapecancn 


rape The fifth Southern 
mber egzins with the seed. W h Musser you are ’ f 
f Good Heredity characteristics through careful ment § Sip a 
of seed. With Scientity ilture in Musser 11-12 at North Ca 
seedlings develop the strong, extensively leve, Raleigh. 
mpact root system mecessary for extracting 7 “ 
i from the soil of the planting 
ltacid 6 cuits ig at Northeastern Forest Tree 
t arge quantity production. Improvement Conference 
Here ore a few of the items listed in our catalog: The seventh annual Northeastern 


SPECIAL STRAIN SCOTCH PINE rer I Forest Tree Improvement Conference 
MUSSER Very t ‘ 1in, from seed collected by our will he hald at the 1) wets af Wan 
SEEDLINGS men { » selected parent tres He elie. doanle. ttatabes will be held at the Univer ity ol \ 
temmed. Also all other best st Scotch Pine mont, Burlington, August 18-19. 
’-yr. Seedlings, $25.00 
2-yr. Seedlings, 5 to in 35.00 


SOMMON AUSTRIAN PINE — Austrian Alpine Stock Lake States Forest Tree 
2-yr. Seedlings, 3 to 6 ins. $25.00 Improvement Conference 

NORWAY SPRUCE - Special Strain Fast Growing The Fourth Lake States Forest Tree 
Fine for Christmas Trees, Ornamental and Timb ae eee 

: ee a on Improvement Conference has_ been 


-yr Seedlings, 5 to 10 ins. $35.00 
scheduled for October 6 and 7, at the 


W: ‘C, DOUGLAS FIR — Hardy i 
per ¢¢ 2-yr. Seedlings, 4 to 8 ins. $25.00 University of Michigan, Ann Arbor. 


55.00 


WITH WHOLESALE PLANTING LISTS. ASK 3-yr. Seedlings, 8 to 12 ins. 
FOR OUR FAMOUS CHRISTMAS TREE 


GROWERS’ GUIDE Many other Evergreens—Hardwoods—Ornamentals—Shade Trees Society of American Foresters 





meeting November 


Box 26-D ual n 
MUSSER FORESTS, INC. Besant ot ie 
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Kentucky Foresters Are 
Hosts to Section 


loresters from three states convened 

t Mammoth Cave National Park Jan 

lary 30-31 for the annual winter meet 

ng of the Kentucky Tennessee Section 

More than 100 persons from these twe 

tates and northern Alabama attended 
e two-day session. 

Harry Nadler, associate director of 

Division of Forestry, and Park 

Superintendent Perry Brown welcomed 

roup to Kentucky and Mammoth 

s were devoted to discus 

problems of smal 


he solutions 


nnual banquet were 

dean of the Yale 

Forestry and 

ciety, and Setl 

26 vears in the 

member of the 

the FAO/ECI 

in 1957. Jaekson’s 

Russian forests and logegin 
ustrated with colored slides 

l, Hazar 

Hugh IT 


Tenn 


orn l 


and 


Section’s 1958 
Awards Plaques 
11 to the laymet 
work in forest 


most out 


Appalachian Section Holds 
Big Annual Meeting 


\ 375 member 


valachian Secti 


James Me 

outheastern Forest 

Henry J. Mals 

ithern Pulpwood Con 

wiation, Howard Doyle 

Ply wood, and 

H. F. Bishop, 

A panel discussion on this subjec 
Bryant of 


North Carolina State ¢ 


ollege as moder Schumacher of the Duke U1 


itor. Panel participants were C. H. School ot Fore try ecerved thre Ser 
Niederhof of West Virginia Pulp and tion’s achievement award. Entertain 


Paper Company; Stuart Keedwell, ment was offered by Columbia Collece 


consulting forester; John Gray, North Musie Department. The after-dinner 


Carolina extension 


Jose ph Pechanee, U. 


H. Bruner 


1 
he Seetior 


forester; and peaker va Harold S 


S. Forest Sery 


Se] 


ved as 


*s dinner in the 


ton Hotel when F. X 








Use the coupon 
at right for con- 
venience. Or if 
you are ina 
hurry get Ben 
on the phone. 
The number is 
CEdar 3-2601 


Ben Meadows presents 


CATALOG No. 3 


Just off the press—the Ben Meadows 

Company's new illustrated Catalog 

No. 3, bringing you the best in 1959's 

equipment and supplies for profes- 

sional Foresters and Tree Farmers. 
SThe fen MendowsCompenxy ====OS=S=t=ti‘ésS~S~S 
' Department J 


315 Pharr Road, N.E. 
Atlanta 5, Georgia 


Please send me immediately a copy of your new Catalog No. 3. 
Name 


Address 


City 














FOR SALE 
Slash, Loblolly, Longleaf 


and 


ShortleafPine Seed 


In Wholesale Quantities 


Treated with Rodent and 
Bird Repellent For Direct Seeding 


For over ten years 
a dependable source 


for 


Southern 
Pine 
Seed 


SOUTHERN SEED 
COMPANY, INC. 


Baldwin, Georgia 








TREES FOR FOREST PLANTING 


7>INE*SPRUCE 
PINE+?! 

We have grown Pine, Spruce and other 
conifers for 50 years 


KEENE FORESTRY ASSOCIATION 
BOX 378, KEENE, NEW HAMPSHIR# 











PRUNE TREES & PICK FRUIT 


WASH WINDOWS FOUR STORIES HIGH 
EMOVE LIGHT GLOBES 60 ft. 








_ PHONE OR WRITE FOR _ 
Free 24-Page Catalog 


MFRS. OF A COMPLETE LINE OF 


SWIMMING POOL EQUIPMENT 
SOLD DIRECT TO YOU 


Poo! Brushes 
Rakes 
Skimmers 
Pumps 
Life Buoys 
Plastic Hose 


MAdsn 
fa «sé - 93997 


VQ... SQeQ 


Dept |, 300 S. LOS ANGELES ST.. L.A. 13 








Chairman EK. S. Harrar’s report on 


membership and Secretary-Treasurer 


Walter T. 
( KF 


tion’s 


\hern’s report on finances, 
Korstian reported for the See 
Natural Areas, 
Henry Clepper 


society 


Committee on 
Executive Seeretary 


discussed national affairs. 


New officers elected to serve during 
1959 are: 


Walter T. Ahern. 


Robert M. 
Treasures Norbert b. 


(hairman, 


Vace Chairmar Osborn. 


} ecutive (ommittee: 


and H. Freeman La 


tiKeT 


} 


for the Seetion’s newly 
Chapter 
David \ 


Officers of 


‘ i Rappahannock 


resented by 
Hl. Johnson, 
hapter are: Chairman, 
Viee Chairman, 


Secretary-T 


Glatttelder: 
Pete Straight: 


John N 


reasurer, 


Grratl 


Washington Section Holds 
All-Day Meeting 


irting from its usual practice ot 
he Washington, 
all day 


an Kenneth 


seSslon 


fuests in at 


] 


prainie I dist UsSIONS 


the Use of Chemicals in 

Forest Management” was moderated 

by James B. Craig, American Forests 

editor. W \ Benedict, U. S. Forest 

Service, and James DeWitt of the Fis] 

and Wildlite Servie ade up the 
ine 


af Ir 


mpers 
I 


ventory Svs 
by Theodore 
Torester, Calvin 

Hase l, Forest 


ilson moderated 


he Trend in Fore 

onsisted of 
consulting 

nl Austin 

chard ¢ \\ 


the Forestry Pro 
ited States” was ex 


the direction of James 


el of AFPI. Zebulon T. White, 
Yale, N. T. Barron, Union Bag-Camp 
Corp.. and Lynn FE. Correll of the For 
vere 


panel participants, 


oblems in Government 








PACIFIC WEATHER SERVICE 


WEATHER: Forecasts—Warnings— 
Modification 
Fire Danger Rating—Instruments 
J. B. "Ben" Melin, Meteorologist 
1222 N.E. 117th Ave., Portland 20, Oregon 
AL. 2-5410 
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fan 


Forest Industry Relations in the East 
the attention of D. E. Hess, 
Glatfelter Pulp Wood Co., Edward 
Stuart, Jr., consulting forester, Roy 
Olson of the Forest 
paper was read by Gordon Mark), and 
me. €. Marviland = state 
forester. 

At the 
dent 
Visits to 
trends 


received 


Service (whose 


Buckingham, 


SAF Pres 


reported on fis 


noon luncheon 
Garratt 


Section 


Creorge 


meetings, discussing 


apparent In Section progra 
brought up for attenti 
profession. Arthur W. Ne! 
Paper and Fibre Co 
entitled “For 


lenge Facir 


and matters 
of the 
Champion 
livered an 
For Profit—The Cha 
Industrial Forester Today.” 


Over half of the 


address 


principal pa 
pants in the day’s program were 


ne toresters tron other Sections 


New York Section Hears 
Chemoforestry Talks 

meeting of 

he ld on Janu 

Hotel Onondaga 


Teatul 


The 
New York 
ary 29 and 30 at the 
The 


the business ion as an 


1959 winter 


Section Was 
In Svracuse meeting, 
opener or 
tended 


January 29, \ the best at 


meeting in the history of the 
James F. Dubuar w 
and Edward J. Whalen 
to the Exeeutive 

Frank Kel r, 

e meeting, 
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Neway takes the mill to the logs... 


feeds and cleans up with TD-9 Skid-Grapple 


Guts studding-cu 


Neway Lumber Co., Republic, Washington, has built 
a unique portable mill to produce 2” x 4” x 8’ stud- 
ding. They can set up quickly at the log landing; be 
producing in minutes! 

They .tractor-skid tree-length logs to the landing 

chain-saw them into 8-foot lengths. From then on, 
their amazing cost-cutting operation is based on 
International Drott TD-9 Skid-Grapple performance! 

Owner William Reynolds says: “We planned on 
using a %4-yd. dragline for handling logs, when we 
designed our portable stud mill. Then I saw the TD-9 
Skid-Grapple and knew it was perfect. 
“It could do more jobs than a dragline, faster, and 
‘tter, and could work all over the place. We’re cutting 


1 
petter, 


Using a grapple-full of mil! waste like 
a dozer, the TD-9 Skid-Grapple pushes 
sawdust out of the way—carries slabs and 
rejects to disposal area. Note the impor 
tance of crawler traction for ‘round-the 


mill operation! 


international Harvester Company, Chicago 1, Illinois 
Drott Manufacturing Corp., Milwaukee 15, Wisconsin 


See how Neway’s TD-9 Skid- 
Grapple (combination log-and-lumber 
model) feeds stud-length logs—one at a 
time—into the portable mill's ‘‘magazine 
rack.’ Exclusive top grab-arm gives posi 
tive load-control. 


tting costs in half! 


an average of 10,000 feet of studding daily at about 
half the cost of hauling logs direct to the mill!” 


Prove what it means in man-saving capacity, all- 
weather utility, and all-around versatility to command 
logger-designed International Drott Skid-Grapple per- 
formance. Compare exclusive top grab-arm controlled 
log-handling action. See how pry-action break-out 
wrenches loose frozen-down or mudded-in 
logs. Try-out performance-protecting, 
shock-swallowing Hydro-Spring. 

Ask you! 
Drott Distributor for 


a demonstration! 


International 














PANAMA 


Equipment for Foresters 


@ B. B. Fan Drive Pumps 
e@ B. B. Slip-on Units 
@ Skid Mounted Units 


Pump, Engine, Tank, 
Completing Materials, 
All on Steel Skids 


Compensating By-passes 
High Pressure Hose 
Pistol Grip Cut-offs 
Combination Nozzles 
Vacuum Lift Systems 
Automatic Float Valves 
Tree Marking Guns 


Pressure Type 
Tree Injectors 
Pressure Type 
Stainless Steel Drip 
Torches 
Flame Guns 


Basal Area Angle 
Gauges 


Write For Free Catalog 


PANAMA PUMP CO. 
P.O Box 689 
Hattiesburg, Mississippi 
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Kentucky- Tennessee 
Section Establishes Student 
Loan Program 


on to en ourage 
students through finan 
of Kentucky o1 


aceredited forestry school 


JOURNAL OF FORESTRY 


and who meet the requirements of the 
Section’s Student Loan Committee are 
eligible to receive loans of $250 o1 
more per year. Size of loan and re 
quirements of repayment are dete 
mined by the committee on the needs 
and merits of each individual ease 
Members of the committee are E R 
Buckner, Conro Olive, John F. King, 
J. A. Newman, FE. G. Wieseheugel, and 
FE. Murphy. Loan 
0 submitted to any 
transmitted to the 


applications may 
men her or the 
Section, to be then 


committee. 


James F. McCormack (1913-1959) 


James F. MeCormack of Asheville, 
N. C., died February 26 following a 
heart attack. He 16 vears of ag 
Mr. MeCormack was head of the 
Forest Economies Division of th 
Southeastern Forest Experiment Sta 
tion at the time of his death. He had 
heen with the station since 1945, hav 
¢ transferred there from the Clark 
al Forest in Missouri, his first 
Forest Service assignment. 
Mr. MeCormack joined the F% 
Service in 1935 after receiving hi 
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Ithaca, N. Y. 


BETTER SURVIVAL, 
BETTER GROWTH 


WITH 


ROOTSPRED 











ROOTSPRED "Lake States’. Scalper re- 
duces competition 15” each side of 
planted tree. 

@ For effective scalping — north or 

south, heavy soils, or light 

A deeper trench with soil loosened 

below root level 

A dependable satisfaction 

guarantee 

An economical model for Christ- 

mas Tree Growers 

Also a production plantation 

mower—double rotary 

For specifications, prices, photos, 
write: 


ROOTSPRED 








St. Petersburg, Pennsylvania 








ApkIL 1959 


Membership Applications 
and Advancements 


Proposals for admission, advancement, 
ived in the So 


Febru 


nstatement rece 

fice during the month of 
listed below. 

litv of those pre 

listed below 


cil as of Ma 


the voting 
membershiy 


should be 


( 
ern California 

©. R., 398 
‘? { T 


Northern California 


Junior 


tution, Junior, Puget 
Sound) 
| tudent, Colo. State). 

} NX we Box 245, Vernor 
I Junior Member, South 
eastern). 

t lent, Univ. Minn 
Asst. Forest Ts : 
Forest: Kt. Bragg 

, Northern California 
Us of Mich. Ant 

\) Junior 1952; Member 

Wisconsin-Michigan 

r T. R. (Student, Mich. State 
\ M., Dist. Forester, Mo 
Eminenee, Mo. (Ju 
r, Ozark 
Ozark). 
Student, API). 
Mont. State). 
W. College A 
R ( f Junior 1 Vien 

Northern California) 

’. D. (Student, Mich. State). 

Yale) 

St nt, Mont. State). 
I] " , , ‘ 71 I'r 
lunior ) Mi 

Northern California) 

FY. (St nt, Ore. State). 
St nt, Ore. State). 


( Ny 


Ss st nt, API). 
(} | y 
Southeastern) 
V.8S Student, W. Va. Univ.) 
Bi IF Rd., Troy, 1 
M r, Allegheny) 
| stry Otheer, Fe 
h, Win eg, Manit 
r, Upper Miss. Valley) 
(Asst Nurser supt., 
‘ \ sor } ton, Or 
Columbia River) 
St Univ. Idaho) 
M.. 1 t Forester, Interr 
Eldorado \ 
er, Ozark). 
Mc Knig 
wds I , West He 
Ozark) 
1444 Hes W 








in herbicide application ... . 


Forestry Suppliers, Inc. proudly presents the 


HURRICANE 
MIST BLOWER 


ers turned to control of Drush and 


\ ER since forest 
1 


P 1 F | j 1 
hardwoods, there has been safe, economical and eff 


hod of applying concentrated That means ts 


urricane Mist Blower 


It is Safe because it 
unit mounts on tl 

, ‘ a 
(Completely controile 


ing good hardwoods 


It is Economical because it is a one-man operation, utilizing equipment 


[here is no waste ot chemical or effort, no tree-by-tree treatment W itl 


i 1 1 1 1 1 
Hurrtc ane, you simply drive througn the woods bl wing the 


unwanted brush in 40-foot swaths I rom 


1 "1 ' 
herbicide will do the 


It is Effective becau 
Ni le if escapes Hurt 


And it is priced for general use—only $795 f.0.b. Jackson, Miss. 


Forestry Suppliers, Inc. 


P.O. Box 8305, Battlefield Sta., Jackson 4, Miss. Phone Fleetwood 4-3565 
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Little Beaver 
Tree Girdler 


The Machine That Gets 
Production In Any 
TSI Operation 
The LITTLE BEAVER TREE GIRD 


ER —girdlers all trees regardless o 
shape, size or species. SPEED — allow 
one second per diameter inch. Trees 4 
to 6 inches in diameter are girdled in 
less than 5 seconds—30 inch tree—30 
seconds. To get production the practical 
economial way—use the LITTLE BEAV 
ER TREE GIRDLER a machine designed 


to do the job 
Get The Complete 
Job Done With 
The Little Beaver 


For Full Details See Your Dealer or Write 


HAYNES Mfg, Go, “'¥INGSTO™ 


TEXAS 
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TM MODEL 
Lowther Heavy duty tree planters 


insure deep penetration and 


straight root systems. 


Our Sod Scalpers aid survival 


and growth. 
Six distinctly different models 
available to cover all soil and 


terrain conditions. 


For details write 


HARRY A. LOWTHER COMPANY 


BOX 1412, JOLIET, ILLINOIS 





NEW CAT D7 SERIES D TRACTOR 


For higher production in the woods! 


ryy 

fen new Cat D7 Series D Tractor is champ. the top woods 
tractor in its class. It packs more power and more lugging 
ability than ever before—and now delivers more produc- 
tion at lower operating and maintenance costs. The payoff 
for you... increased performance that no other tractor in 
this power range can mat h. 

Major improvements. developed by Caterpillar’s Proj- 
ect Paydirt, affect the engine, power train and under- 
carriage. And the new Series D retains the exclusive 
Caterpillar oil clutch. The clutch is time-tested: delivers 
up to 2.000 hours—one whole season—without so much 
as an adjustment. 

Also available is the versatile No. 7G Bulldozer (inset). 
It ‘dozes and rips. It’s ideal for logging work — ideal for 
high-speed clearing of stones, boulders. brush and trees. 
The blade has four teeth, and it can be tilted or tipped 
without the operatot leaving the seat. 

For complete facts about the new D7 Series D. see your 


Caterpillar Dealer. Ask him for a demonstration. 


Caterpillar Tractor Co.. Peoria, Illinois, U.S. A. 


PROJECT PAYDIRT: Caterpillar s multimillion- 
dollar research and development program — to meet the 
continuing challenge of the greatest construction era in 
history with the most productive machines ever developed 


CATERPILLAR 


NEW ON THE D7 SERIES D 


TURBOCHARGED ENGINE with 9% horsepower increase and 
80% more tractor lugging ability. In-seat starting is available 
The payoff more production 


DRY-TYPE AIR CLEANER removes at least 99.8% of all dirt 
and dust from engine intake air, at all times, under any cor 
ditions. Cleaner can be easily serviced in 5 minutes. Filter 
can be re-used. The payoff economical, convenient mainte 


nance and longer engine life 


SERVICE-FREE TRACK ROLLERS, carrier rollers and idlers are 
lifetime lubricated. New load-carrying design increases roller 
life. The payoff longer life, no on-the-job lubrication shut 


downs 


PRESSURE-LUBRICATED POWER TRAIN insures complete cir 
lation of filtered oil to transmission, bevel gear and pinion 
transmit increased power, power train components have greater 


strength. The payoff trouble-free gear operation 


TX 


Caterpillar and Cat are Registered Trademarks of Cater 


earch 
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EVERGREEN 


Seedlings and Transplants 

LARGE or SMALL QUANTITIES 
from finest 

grown at our 


First grade lining-out stock 
seed source available 

Assure top survival for re- 
forestation, soil erosion, water shed or 
Christmas Tree planting. Widest practical 
varieties of Pine, 


own nursery 


range in sizes and 
Spruce, Fir, Hemlock, etc. 


Free Wholesale Price List 


SUNCREST NURSERIES 


BOX 305-GG HOMER CITY, PA. 








WGGER & MOSQUITI 
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MINE SAFETY APPLIANCES CO 
54 Branches Everywhere 
Home Office: Pittsburgh, Pa 


BAKED ENAMEL 


METAL FORESTRY SIGNS 


fer WOODLAND BOUNDARY MARKERS—NO 
TRESPASSING & FIRE WARNING SIGNS— 
LOCATION MARKERS—CRUISER TAGS—ete., 
any size to your speeifications WRITE FOR 
QUOTATIONS ON ALL YOUR SIGN NEEDS, 
state size and quantity 

A. L. LIND COMPANY 


5036 THOMAS AVENUE SOUTH 
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THE RENOWNED 
CHARLES H. RICH 


“Forest Fire Fighting Tool” 
Write for Prices and Descriptions 


C. H. RICH FOREST FIRE TOOL CO. 


218 W. Bald Eagle St. 
Lock Haven, Pa. 
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WHITE-WING CROSSB Yorthwest. Here, selected 


provide the ope 


srowing timber as a crop on land dedicated to America’s future... 


Quality homes of wood are still America’s 
best building buy. Many of the finest are 
built of beautiful west coast lumber sold 
under H eyerhaeuser 's 4-Square trademark. 


High in the snow-whitened Cascade Mlountains. a Weyerhaeuser forester 
inspects a company tree farm. From the blocks of seed trees on the cold. 
gray horizon to the fir seedlings at his feet. he sees everywhere results of 
careful forest management...the promise of a perpetual wood supply. 
All Weyerhaeuser tree farms are managed with the future in mind. 
while serving the needs of today. They are operated under long-range 
forestry plans designed to maintain a balance between the volume of wood 
harvested and the amount being grown. The plans are implemented by 
reforestation of cutover areas and by diligent protection of timber stands 
against natural forest enemies...such as fire. insects and disease. 
Company timberlands provide many benefits other than a continuous 
flow of wood for lumber. ply wood. pulp and other forest produc ts. The 
water retained by the spongy. tree-shaded forest soil feeds lakes. streams 
and reservoirs the year around. Game birds and animals thrive on tree 
farms and there are many scenic areas available for camping. fishing and 
other forms of recreation. Horite us at Box A. Tacoma. Wash... for a 
colorful new free booklet. Forest Products from Tree Farm to You. 


Weyerhaeuser Timber Gompany ““” 


making forestlands serve America better by scientific management <-SORORE 








Forestry News 





International Botanical Congress stitutes an important part of the Con- ern Pine Assn., Portland, was 

res Seventeen pre-Congress field elected chairman of the council rhe 
The Ninth international Botani : trips and 7 post-Congress field trips group presented chim with a bronze 
ongress will he held in Montre: : 1 1, 1 . } . | , 1a 
. e heen organized, covering the pe plaque nonoring His recor ot service 
L959, 


od July 20 to September 14. as chairman since incepton of the 
MeGill | : 


council a decade ago 
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counsel of Western Forestry and Con 
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Forest Battle Tames Budworm 


Industry and government foresters 

an hela ; convening in Portland, Ore. for the ‘ 

wa wow se ; : man, sueceeding Rovyee Cornelius, man 
ly recent tenth anniversary meeting of the , ah 

been held . , > =” : aging torester tor Weverhaeuser Tin 


this eontinent Northwest Forest Pest Action Counci! Co. Tacoma. Wash Norman E 
; le] tac totted up a striking success spru Sena tele call *y 
OVO ae , ” ope Biorkland, Industrial Forestry Ass: 


evu 
budworm control, but foresaw a hard 
' — , sine Portland, was reelected secretary. 


expect 


hattle ahead to salvage blowdown tin 


her a reduce damage to trees tro 


Francis W. Sargent Heads 
mincil adopted a resolution call Recreation Review Commission 


high priority Francis W. Sargent has been se 


ind other insects and diseases 


ongress to give 

| ding funds for basie research lected as executive director of the 

f Northwest forest insect and disease professional staff of the Outdoor Rex 

Some 400 rol s. It asked for more laboratory reation Resources Review Commis- 


represent facilities 1 this area for that purpose sion. He took office on March 1 \ 


up was told that the spruce vraduate of M.I.T., he has tor the 
vo . which onee threatened de past two vears been commissione! 
symposia and give publi struction of some 4.5 million acres of the Massachusetts Department of Nat- 
] 


About 2,000 eontributed o1 timber in Oregon, has now been elimi ural Resources. Prior to that he was 


» present papers, part 


nated as a serous present threat attached to the M issachusetts Marine 


ntary papers will also be giver 
ve series of field trips con The foresters warned that last fall’s Fisheries Commission 


high windstorms in Washington blew Senators Dworshak (Ida.) and Mat 


down or broke off enough timber to tin (Ia.) have been named as mem 


FOREST SEEDS eg mg sath ee ae een — . - ye — we hema 
‘ 7 ing ouglas-fir bat veetle intestation dent Riehar« . WLxOon, hey replace 
of CARSECaraA similar to the one eaused by high Arthur V. Watkins and Frank A 
‘iain * sili ds in Oregon in 1951 Barrett. who were deteated for re 

’ Cleanup <¢ Is earlier hlowdown election last fall 


P.O. Box 561 — Davis, California 


since 1952 damage has not yet been completed, Other congressional members ot the 











nd bark beetles currently infest some LS person bi partisan Commisslor re 


ron and 31,300 Senators Anderson N.M.) and Neu 


SILVA COMPASS wh in Washington The couneil herger (Ore.) and Representatives 


apid salvage and reactivated its Savlor (Pa.). Ullman (Ore.), Ptost 





SSU.000 acres in Ore 


Simpler — More Accurate 
Recommended by foresters for cru Bark Beetle Committee Ida.) and Collier Ill.). 

Easier to use, faster . to Tae aut i The seven citizen members of 

‘ie mercaghe jae ot a ye (ommission include two protessiona 

oon on — LaPorte, ad. » oe — robler di Issed. foresters: Samuel r Dana and Be I 


olbe, ch orester for West nard L. Orell. 


FOR BIGGER 
PROFITS IN 
SMALL LOGS 


A smaller, more economical 
logging tractor! 

Ideal for thinning, salvage, 
second growth, pulp! 








cents, postpaid. () 


wds show sharply reduced skidding costs—fast production, 
oT ting expense. Ground-gripping traction and easy maneuverability 
SOCIETY OF AMERICAN FORESTERS thru 4-wheel drive and steering, front axle oscillation. The TREE 
FARMER reduces road building needs and site disturbance. Write for 
Mills Bldg., Washington 6, D. C. spec sheet, performance data 
GARRETT ENUMCLAW CO. 
800-J Stevenson Ave., Enumclaw, Wash. 
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“POWERED-UP” 


OMARK Industries, Inc. OREGON Saw Chain Div. Portland 22, Oregon 







‘Makes More Cuts... 
Makes Every Cut Count! 


“Powered-Up” OREGON Chipper Chain gives you more 
and /ess: more cutting per dollar and less time out for filing, 
maintenance and repair. This powerful new chain cuts fast, 
stays sharp longer and is easy to file right. You don’t have 
o “baby” this chain: all parts are heavy gauge, hardened 
alloy steel; cutters are hard chromed, and ready to cut right 
out of the box. Made for all makes of saws. 
Tell Your Dealer to “Power Up”’ Your Saw With 
‘“POWERED-UP”’ OREGON Chipper Chain. 


These Features Give Your Saw 
‘‘Powered-Up”’ Performance 
rz 


‘‘Powered-Up”" 





“Powered-Up” 
Drive Links 


‘‘Powered-Up”’ 
Tie Straps 


& 


“Powered-Up” 
Rivets 


Copyright 1959 by 

















N. W. Forest Soils Council Elects 
Ted Yocum as New Chairman 


le. Wash.. 


FREE CATALOG for the 


PROFESSIONAL FORESTER 


A new dimension 
in forestry service... 
96 PAGES FULLY ILLUSTRATED 


Write today, for your free copy of 
Catalog No. 4. We ship within 24 
hours of receipt of order—your money 
cheerfully refunded if not satisfied 


NASCO Fort Atkinson, Wisconsin 


“Supplies and Equipment for the Professional” 


JOURNAL OF FORESTRY 








The SCHOOL That Comes to YOU 


irea, Calvert S¢ HOO! \T-HOME 


jucation tor your 


u il in isolate 
Courses can provide “sgh i mode 
child. Kin lergarten through 8th grade courses stre 
t's, scic and cultural subjects They 
continuous pretesting in Calvert s famous laborat« 
YOU NEED NO TEACHING EXPERIENCE 
Parents are supplied with complete ep-by-ste P teaching in 
structions. Calvert Courses are often d to ch the duc a 
tional experience of the above-average child. Start any time, 
transfer easily to other schools. 53rd year. Non-profit 


Catalog (give age, grade): 950 Tuscany Rd., Baltimore 10, Md. 


CALVERT 4 SCHOOL 











FIVE YEARS IN THE MAKING 


24 different models of planters 
NEW ¢ IMPROVED « FIELD TESTED 


THE WHITFIELD 
CONTOUR TRANSPLANTER 


MODEL 54-BA 
The Ideal Machine for Contour Planting and Underplanting 


R. A. WHITFIELD MFG, CO,  Serdon Rd. Re. 2 
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Kerr Appointed to 
Association Post 
Kerr, press representative fon 
Forestry Commissio1 
eight ears, has beer 


sistant executive director 


Forestry Association, 


nounced bh Vertrees 


IH 





Private & Industrial 





Weyerhaeuser Foresters Promoted 


R 


succeed Jeffers 


advanee tron 


assistant branch forester to brane} 
forester for the White River Branel 
Jet 


( 


In the newly-created positron, 
ters will assist 


; 


Rover () Cornelius 
company managing rorester, 1 CO 


ordinating forestry activities on tl 


company’s 13 tree farms A Us ) 
Ssitv ol Idaho forestry 


joined Wevyerhaeuse In 


| 
prane h 


eraduate 
1943 and 
appointed Longview 
in 1948, 

As branch forester at 
Millan will be responsible ror 
estry program on the firm’s 
tree farm—the 514,962-aere 
Helens Millan has been 
forester at the White Ri 


all forest 
River tree ! Oso 


the Unive Minnesota 


raduated 1 


St. Regis Names Woodlands 
Manager 

St. Regis Paper Company announee 
the appomtment of Frank A. ta 
manager ot lands and forests the 


company’s woodlands in the Sout} 


rhe announcement was made throug 
the office ot Albert I rnest, St 


vice president in 








NOW ... the 


HALE 


FZZ and FZ 
=WORKFORSES 


are new in Design 
..» lighter in Weight 








erature 


. Regis 
charge of southern ri A L & 


Now, the ever dependable HALE Work 
horses (Models FZZ and FZ) are even 
greater than betore The FZZ and its 
companion unit, the FZ, are new in 
body (PUMP BODY AND HEAD ARI 
MADE Ok ALUMINUM) new in 
weight (EITHER UNITI WEIGHS 
ONLY 148 LBS... IN) FRAME) and 
improved in design (NEW EFFICIENT 
CHECK VALVI NEW IMPROVED 
HALI EJECTOR - TYPE PRIMING 
ARE ONLY A FEW OF THE EX 
CLUSIVE NEW HALE FEATURES) 
The new and improved HALE We: 
horses now offer vou greater forest f 
fighting efhicienecy, greater flexi 
ind greater ease of handlin 
pots where fast action is a1 
Both the FZZ and the FZ 
eniently portable hy twe 
easily be mounted or carried 
type of apparatus or truck for 
fires while in motion from booste: 
or can be used to fight fires dis 


a 7 
Type FZZ—Packs a Pressure Punch 
2'2" Suction and 112” Discharge 
Designed for pumping through a 2 lin 
350 ft. long 
Supplies from draft, on 10 ft. lift 
60 U.S. GPM at 90 Ibs 
80 U.S. CPM at 82 Ib 
100 U.S. GPM at 72 Ibs 


Type FZ—Packs a Volume Punch 
3” Suction and 2'2” Dischargs 
Designed for pumping through a 2!” lin 
350 ft. long 

Supplies from draft, on 10 ft 
85 U.S. CPM at 60 It 
150 U.S. GPM at 52 Ibs 
300 U.S. GPM at 18 Ibs 
Based on level terrain 


Write today for complete information and lit 


also free demonstration; no obliga 


FIRE PUMP CO. 


Conshohocken, Pa 


fion 
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Consulting Foresters 


, 


Okaauwaue \ 


i 
Members of the Society of American Foresters 





FOREST MANAGEMENT 


Forest Development Studies 
Forest Inventories 
Forest Appraisals 


Topographic Mapping 
Timber Stand Maps 


Land Classification 


Hammon, Jensen ér | Wallen 


MAPPING AND FORESTRY SERVICES 


660 HEGENBERGER ROAD OAKLAND 21, CALIFORNIA 


General Photogrammetric and Forestry Consulting Services ag gy om 








FORESTERS ae 
woodlands, and is part of a reorganiza 


a T. 8S. Coile, Ine. 
Forest Land Consultants 


ROUTE 2, BOX 376, DURHAM, N, ¢ 


tion of the company’s woodlands or 


Phones: 8-9240; 4902 ganizations reflecting the steady ex 


Soil-Site Surveys pansion of St. Regis’ operations in the 


Land Appraisal Timber Inventories 
Research South. 


Forest Management Planning Growth Prediction 
Forest Management Based on Soil Productivity” Mr. ~— 

director of the Georgia Forest 

rraduate for 


most recently served as 











search Council. He is a 
- . . ester from Penn State University, and 
POMEROY & McGOWIN poe in 1957 from the U. S. Forest 

Service atter 30 vears of service, pri! 
ink " the South, Mr Albert will 
Chapman, Alabama a his headquarters in Jacksonville, 
Mareus G. Rawls has been named 


f wood procurement and land 


> Oo 8 & § F MANAGER S 


Monticello, Arkansas 








inager oO 
acquisition for St. Regis southern wood 


serving St. Regis mills in Jack 


GEORGE BANZHAF & COMPANY 


BRoadway 6-2062 sonville and Pensacola, Fla. Mr. Rawls 
f the University of Flor 


lands, 
622 North Water Street MILWAUKEE 2 
is a graduate o 


Consultants to the Wood Using Industries a: 
ida and joined St. Regis in 1948. Ilis 
headquarters ire in Jacksenville. 








aie Joseph M. Brewster has been ay 





DOMESTIC TROPICAL pointe d assistant manager ot wood pro 
WEST COAST curement and land acquisition for St 
Regis southern woodlands in the Pe 


GREENACRES, INC. sacola area. Mr. Brewster joined th 
company in 1947 and has been servin 


FOREST CONSULTANTS & APPRAISERS etyg san, eet radon nage ggg 


1427 RAINIER AVE. pany’s Pensacola mill. He will cor 

SEATTLE 8, WASH. M. P. LAZARA tinue to make his headquarters in Pen 
ah PERRY 0. DONALDSON sacola. 

PArkway 5-7800 











Johnson Honored by 


NAGEMENT. INVENTORY AD APPRAISA a 
— ss ” 7 Virginia Forests, Inc. 
OVER MILLION ACRES SINCE 1910 


James H. Johnson, chief forester 


JAMES W. SEWALL COMPANY of The Chesapeake Corporation 


FOREST ENGINEERS Virginia, was named “Man of the 


OLD TOWN, MAINE Year” in 


: ‘ annual meetine of Virginia Forests, 
wW SEWALL CO CANADA LTO FREDERICTON NEW BRUNSWICK “ . on 
Ine., at Roanoke on February 3 


at 


Virginia forestry at the 
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Johnson was cited for pioneering in 
educational and publie relations pro 
through 
forestry committees, and for 


grams conservation-minded 
eountly 
developing a technique of bulldozing 
to encourage loblolly pine growth and 
eliminate unprofitable hardwoods in 
Virginia. 

A native of Virginia, Johnson grad 
uated from Washington and Lee Uni 
1936. 


work at 


He had two years’ 
craduate V.P.I. in 
in 1937-1938 and obtained his master’s 


versity in 


geology 


degree in forestry at Yale in 1940. 


He became assistant forester for 
The Chesapeake Corporation in 1940 


and chief forester five years later. 


Heads Seaboard Co. Department 


Seattle, 


promotion 


Seaboard Lumber Co., 


Wash., has 
of Donald E. Dyson to vice-president, 


announced the 
Timber and Log Department. Dyson, 
a graduate of the College of Forestry, 
University of Washington, joined Sea 
board in 1947. that, he had 
with Bloedel, Stewart & Welch 
as resident forester at Franklin River, 


B 


Jetore 


heen 


Continental’s Woodlands Section 
to Grant Scholarship 

Continental Can Company's Wood 
District, Hodge, La., 
tinue its program of annually provid 
totaling 


will con 


lands 


Ing a torestry sé holarship 
$4,000, 

The scholarship is to be granted to 
high craduate 


portion of Louisiana or 


an outstanding school 
from the 
Arkansas where the company operates 
or owns timberlands and is an exten 


sion of the overall forestry scholar 


program of Continental Can 
Company in North Carolina, Virginia, 
Florida 


where its woodlands departments also 


South Carolina, Georgia, and 
operate, 

The suecessful apphieant will be per 
mitted to indieate his preference to 
ttend Louisiana State University or 
Louisiana Polytechnic Institute 
Gair Woodlands Corporation 
Again Offers Scholarships 


Gair Woodlands 
vannah, Ga., has announced that it will 


Corporation, Sa 


continue its scholarship program ot 
annually providing two forestry schol 
arships. Each scholarship totals $4,000 
which is an increase of $2,000 over pre 
to cover the increased cost 
of living. Each 
$1,000 per year for four years of study 


in the 


vious years, 
scholarship is tor 


field of professional forestry. 


This is the sixth consecutive year the | 


corporation has offered these scholar- 
ships to outstanding high school grad- 
uates in states where the corporation 
operates or owns timberlands. 

The succesful applicants will be per- 
mitted to indicate their preference to 
attend the Forestry School of the Uni- 
versity of Georgia, University of Flor 
North State College, or 
Agricultural College 


ida, Carolina 


Clemson 


Over 600 Attend S. C. Wood 
Demonstration 


Two new mechanical tree planters, 
made possible through donations by the 
banks of Florence Darlington 
County, S. C., 


woodland 


and 
were given to the small 
woods demon 
stration Seaboard 
Air Line More 
than 600 persons attended the demon 
stration held at the City Airport prop 
erty near Florence on January 30. 

John L. MeMillan, a 
member of the Agricultural 
also Chairman of the 


owners at a 
sponsored by the 


Railroad Company. 


Congressman 
ranking 
Committee and 
Subcommittee on Forestry, delivered 
the principal address. 

Directing the Robert 


program Was 


N. Hoskins, general forestry agent for 


The 


representa 


the Seaboard Railroad. demon 
brought 
state, 


organizations in 


stration together 


tives of federal, industrial, and 


business program 


aceenting wood utilization 


small woodland owner 


Philippine Forester Begins 
Consulting Work 


Valentin Sajor has begun work as 
a consulting forester and grazing eon 


Manila, the 


retirement as 


sultant in Philippines, 


following his assistant 
chief of the Forest Researeh Division, 
Bureau of Forestry, Manila, 
October 1958 

Mr. Sajor has worked in Philippine 
forestry for more than 45 years 
After receiving a ranger’s certificate 
the College of Uni 


from Forestry, 


came 


the Philippines, he 


versity of 





WESTERN TIMBER SERVICES 
California-Oregon-Washington 
Robert E. Kleiner 
Arcata, California 


Arcata Hotel Bldg. — V A-2-1333 








ADIRONDACK FORESTRY, INC. 


David E. Strong Donald E. Peterson 


Consultants 
Estimates, Appraisals, Marketing 
Management Plans, Tree Planting, Preservation 


WILMINGTON, NEW YORK 








FOREST PROPERTY 
Estimates—Appraisals—Management 
Prentiss & Carlisle Co., Inc. 


107 Court Street Bangor, Maine 








JOHN G. GUTHRIE 


Consulting Forester 


BOX 517 WIGGINS, MISS. 


PHONE WALNUT 8-4958 








and the 


TIMBER MANAGEMENT SERVICE 
R. W. MEZGER 
Consulting Forester 
Member, Association of Consulting Foresters 


Klamath Falls, Oregon 








FRANK J. LEMIEUX 


Forester 


833 WHITNEY BUILDING 
NEW ORLEANS, LA. 











Consulting Forester Ferest Surveyor 


JOHN STOCK 
Specializing in Adirondack Forest 
and Tax Problems 


Box 311 Tupper Lake, N. Y. 








Land Surveyors 


Forest Surveys and 

Inventories. Estab- 

lishing of boundary 
lines. 





Consulting Forest Engineers 


BELANGER and BOURGET 


86 MOUNTAIN HILL, QUEBEC, 
P.Q., CANADA 


Forest Management and 

Logging plans. Loca- 

tions for Wood indus- 
tries. 














EDWARD F. STEIGERWALDT 


Consulting Forester 


Tomahawk Wisconsin 








JACK M. HALL 


Consulting Forester 
Appraisals- Selective Marking 
Machine Tree Planting Service 


MOULTRIE, GEORGIA 











PAUL M. SANDERS 
Consulting Forester 
916 YEON BLDG 
PORTLAND 4, OREGON 


Telephone: CApitol 8-3536 








ED. KNAPP COMPANY 
Consulting Foresters 
4435 Pio Nono Ave. 
MACON, GEORGIA 








WILLIAM A. EASTMAN, JB. 


Consulting Forester 
Complete Professional Service 


SEATTLE 1, WASHINGTON 


410 j. GREEN BUILDING 
"Phone MAin 4-2814 








POND & MOYER CO., INC. 


Consulting Foresters 


Estimatee—Appraisale—Surv cys 
Machine Tree Planting Service 


107 HOMESTEAD RD ITHACA, N. Y. 








PAUL T. WINSLOW 
Consulting Forest Engineer 


ESTIMATES—APPRAISALS— MANAGEMENT 
STAATSBURGH-ON-HUDSON, N. Y, 











WILLIAM D. DRATZ 


Consulting Forester 
Complete Professional Service 
144 Fairview Ave. 


Phone 9-0387 


Missoula, Montana 





T estimat TAM APPRAISALS—CR NG 


RVEYS AND MANAGEMENT 


INTERMOUNTAIN 
TIMBER SERVICE 


4101 STATE ST 


PHONE 2-4300 


THOMAS (TOM) C. CLIFTON 





to the United 
received a B.S.F. degree from the Uni 


versity of Idaho in 1926 and an M.F. 


from Yale in 1927. 
He is a member of the SAF and 
the American Society of Range Man 


agement. 





Schools 


States to study. He 





Dubuar Visiting Professor 
at Southern Illinois 


James F. Dubuar, Earlville, N. Y.., 
s serving as visiting protessor ot tor 
estry at Southern Illinois University, 
Carbondale, for the spring term. Prof. 
Dubuar directs Southern’s spring term 
forestry camp program, which began 
March 16 

Dubuar retired last summer as direc 
tor of the State Ranger School in the 
York 
Forestry, a position he had held since 
1921. He 
protessor of forestry in 1919 after two 


vears with the [ Ss 


( ‘ollege ot 


University of New 
joined the faculty there as 
Forest Service. 


C. 8. Herr 1959 Greeley Lecturer 
in Industrial Forestry 


The Universitv of Washington Col 
of Forestry has announced that 
(. S. Herr, vice president of The 
Brown Company of Berlin, N. H., has 
served as the 1959 Colonel William B. 
Greeley Lecturer in Industrial Forest 
ry. Mr. 
three lectures 
industrial forestry in the northeastern 
states on February 26, 27, and 28, 
Mr. Herr was the third speaker in 
lecture series. 


Axel 


consulting forester, who 


Herr presented a series of 


on the development. of 


the industrial 
In 1957 the first 


Torestry 
speaker was 
Brandstrom, a 
spoke on the development of industrial 
forestry in the Pacifie Northwest. The 
lectures in 1958 were presented by 
Frank Heyward, of the Gaylord Con 
tainer Corporation of Bogalusa, La., 
on the development of industrial for 


estrv in the southern states. 


Appointed to University 
of Washington Staff 


Robert K. Campbell and Kenneth 
J. Turnbull 
pointed as instructors on the staff of 
the College of Forestry at the Umi 
versity of Washington. 

Dr. Campbell graduated from Mon 
tana State University in 1951, receiy 


have recently been ap 


ing a BA degree in botany. In 1954 
he received his MS degree in geneties 
Washington 
and his doctorate in forestry at the 
Washington in 1958 


from the University of 


University of 
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From 1956 to 1958 he served as for 
est geneticist for the Industrial For 
estry Association, working both in the 
states of Washington and Oregon. He 
will conduct classes and research work 
in the fields of 
silviculture. 

Mr. Turnbull, who will teach elasses 
in forest economies and mensuration, 


forest genetics and 


received his undergraduate training 
in eivil engineering and forestry at 
the University of Edinburgh, Scot 
land, graduating in 1951. He received 
his master’s degree in forestry from 
the University of Washington in 1958 
and has completed all of the require 
ments for the Ph.D. degree in forestry 
except Tor the completion of his 
thesis. In addition to experience in 
Seotland and Norway, he has worked 
for the Washington State Division 


of Forestry in various capacities. 


Wilde Honored by 
Finnish Foresters 


S. A. Wilde, professor of soils at 
the University of Wisconsin, has been 
elected to honorary membership by the 
Society of Forestry in Finland. 

The Society cited Professor Wilde’s 
“valuable scientifie work ... in the field 
of Forestry” and his interest in and 
friendliness to “Finnish Forestry and 


its representatives.” 


Wisconsin Expands Graduate 
Study in Forest Products 


An expanded program of graduate 
study in the field of forest products, 
providing paid research fellowships 
and assistantships to eandidates for 
M.S. and Ph.D. degrees, will be offered 
Wiseonsin dur 


starting in 


at the University of 
ing the aeademie year 
September. 

Several research posts will be avail 
able to applicants, according to an 
announcement from the graduate 
school of the University. Those re 
ceiving appointments will do research 
at the U. S. Forest Products Labora- 
tory. 

Appointees will be paid up to $2,000 
for the academic year, and there will 
be opportunities for summer employ 
ment at the laboratory, according to 
Dr. J. A. Hall, director. 

Assistantships will be available in 
the fields of 
chemical engineering, chemistry, bio 
plant path 


civil, mechanical, and 
chemistry, botany, and 
ology. The program is administered 
by a joint committee representing the 
university faculty and the Forest 
Products Laboratory staff. 


Candidates for the assistantships 
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further information and 
enrollment blanks from 
W. K. Neill, 3218 Chemical Engineer 
ing Building, University of Wiseon 
sin, Madison or from Direetor J, A. 
Hall, Products 


Madison. 


can obtain 


Professor 


Forest Laboratory, 


Symposium, Short Course 
Scheduled in North Carolina 


Durham. N. C., 
State College, 
plans tor 
this 


Both Duke University, 
ind North 
Raleigh, 


Carolina 
have announced 
briel traming sessions in forestry 
spring 

“Forestry Svm 


Apml 21-22 a 
on Direct Seeding in the South” 

Duke can pus, Rep 
industry, the U a) 


other 


held on the 
resentatives of 
Forest 


Fences 


Service and government 
universities, as 
land 
invited to partici 


will include tech 


colle ves and 


consultants and forest 


lave heen 


he progran 


addresses and panel diseussions. 
North Carolina State College a 
short course, “Forest Geneties and Its 
Application to Forest Management,” 


will be offered June 8-10. The course 
= designed to demonstrate to the prac 


forester prin iples of inheritance 
hich h use as a silvieultural tool 
Field trips are planned to supplement 
classroo mstruction 

Inquiries concerning the courses 


wuld be addressed to the respective 





Public 





National Park Service Reports 
58,677,000 Visitors in 1958 


Travel to the 29 national parks and 
150) other administered by the 


National 


PELE n 


areas 
Park Service totaled 
Department of the 


58.677, 
L958, the 
Interior reports. 
The total 


eent trol the 


was off 608,000 or 1 per 
recorded In 
ious vear. The 1957 total, how 
ore than 900,000 visit 
Lake 
whose administra 
was transferred to the State of 
November of that 
in¢luded in the 


59,285,000 
the prey 
r, included n 


the Millerton 


n California, 


Recreation 


forni: n veal 


| theretore was not 
Park Service 
Despite the 1 percent drop in the 


total, tr ivel to national parks, 


visitor count 


L958 


ill 


onuments, and parkways—represent 
¢ 115 of the 179 units covered in the 


wrt ontinued to break all records 


1958. Park Service Director Conrad 


[.. Wirth 


Visitors to tl 9 national 


sa d 


parks 


rose to 21,672,000 during the year, a 
increase over the record 


20,903,000. The 83 na 


3.7 percent 

1957 total of 
tional monuments reported a total of 
9,734,000 visitors, up 4.1 pereent from 
the total of 9,351,000 in the previous 
vear. Two of the three national park 
Blue Virginia-North 
Carolina, and Missis 
sippi - Alabama reported 
8.150,000 visitors, an 

percent from the total of 7,890,000 in 
1957. Use of the third national park 
way Washington Memorial, 
Virginia-Maryland recorded 


Lower visitor totals were reported 


Ridge, 
Natchez 


- Tennessee 


Ways 


Tr ace, 


increase of 3.1 


George 


is not 


for the 59 national historical areas and 
the four national recreation 
Visitors to the historical 
hered 13,913,000, a 10 
from the 15.453.000 of 


national 


areas 
areas nul 

pereent 
1957. The fom 
recreation areas counted 


1958, 


drop 


9,065,000 visitors in a 9 percent 
1957. The 
one national memorial park Theodore 
North Dakota—had 163, 
27 percent gain over the 


1957 


drop from the 5,559,000 of 


Roosevelt m 
000 visitors, a 
129,000 of 


A. L. Nelson Leaves 
Forest Service Post 


Arthur L. Nelson 


as assistant 


retired December 


regional forester in 
charge of the Division of Timber Man 
agement, Rocky Mountain Region « 
the Forest Service. He had held the 
position for 14 years. 

In 1923 Mr. Nelson received his first 
Forest 
to the Bighorn 
W voming 
tional 


{ 
) 


Service assignment and went 
National Forest in 
Atter that he moved to na 
South Dakota, Ne 
Arkansas, and Colo 
In 1950 he took charge of a pro 
gram to combat the Engelmann spruce 


bark beetle in Colorado, 


forests in 
braska, Georgia, 


rado. 


Mr. Nelson, a native of Minneapolis, 


Minn., is a graduate of the University 
of Minnesota. He 
each as chairman of 


tain and Ozark Sections of 


served two terms 
the Rocky Moun 
the SA k 
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Heaton to Recreation Study Post 

Philip L. 1956 chief, 
Branch of Land 
for the Rocky Mountain Region of the 
U. S. Forest trans 
ferred to Washington to head up the 
national forest phase of the Outdoor 
called 


Heaton, 


Recreation 


since 
and Uses 


Service, is being 


Recreation Resources Review 


lor by legislation enacted by 
last year. 

Robert W. Gardner, 
the Routt National Forest at 
hoat Springs, ( olo., will succeed 


supervisor of 
Stean 
lea 
Denver Office 

Donald EF 


ton in the 
Clark 


Forestet 


TREE FARM 
MANAGEMENT SERVICE 


1166-7th Avenue, West, Eugene, Oregon 


Protection Reforestation Inventor 


Researcl 


Regional 





Verne D. Bronson, Chief forester, Phone 5 71 








Porcius F. Crank, Jr. 


Consulting Forester 


Point Harbor North Carolina 








WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 


2626 W. Lynn—Seattle 99, Wash. 
Al der 7482 








NORTHERN TREE COMPANY 
Professional Forestry Services 
Thomas F. Schweigert, Pres. 

Member, Association of Consulting Foreste 


Penney Building 
Michigan 


Petoskey 


ALBERT G. HALL 


Forestry Relations Counsel 
Consulting Forester 
Member, Association of Consulting Foresters 


810 18th St., N.W., Washington 6, D.C. 

















Engineers 
Surveyors 


KITTANNING 


and 





R. B. SHANNON & ASSOCIATES 


— Consulting Professional — 


Foresters 
Landscape Architects 


INDIANA, PENNA. 








KEITH CRANSTON, Forestry CONSULTANT 


LELAND, 


MISSISSIPPI 


( HEADQUARTERS ) 


Professional services and nationwide loans on timber- 
land, provided through Connecticut General Life 


Insurance Co. 
Also 


supervision of estates; 


Management; Marketing; Ap- 





praisals; Forestry Personnel Placement with Industry. 
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Wolff, Wm. J 


Research Labs. Ine 








Puintie L. HEATON 


transfers would be etfes 
April | 
A graduate of Colorado State Uni 
Heaton was previously supe! 
Bighorn National Forest. 
In 1947 and 1948 he was on special 
ssignment to the War Department as 


stated thi 


tive about 


versit 


isor ot the 


forestry advisor in Korea. 
dner graduated from the Univer 
1935. He has 


Routt 


i Cahtornia in 
pee! Supervisol ot the 


Sinee 


1956 
Gruschow Joins Central States 
as Station Manager 

George F 


inted iewly created station 


at the Centr i] States 


Gruschow has been ap 


ent Station of the U.S 

W. G. MeGinnies, d 

rector of the Station, has announced 

Transferring from the Southeasterr 

ne Was a research een 

ischow assumed his new 

bus, Ohio in February 

Tor }14, 

inder of a forestry company in 

ind the Philippines 

World War IT, he has been with the 
Southeastern Station since 1940 


vears in the Army as 


mring 


Station Management Post 
at Lake States Filled 

The appointment of James E. Sow 
der as chief of the Division of Station 
Management of the Lake States Forest 
Station has been an- 
nounced by M. B. Dickerman, 
director, 

Mr. Sowder was transferred from 
leader of the Bend, 
Oregon, research center of the Paeifie 
Northwest Forest and Range Manage 
ment Station, a position he had held 
since 1949. He was first employed by 
the Forest Service in 1932. After 
three vears with the California Forest 


] x periment 


station 


the position of 


JOURNAL OF FORESTRY 


and Range Experiment Station he 
transferred to the U. S. Indian Service 
in Oregon. Two vears later he returned 
to the Forest 
with the 
worked on the 
until 1939 on the 
1949, 


Sowder received his rorestry 


California, 
administrative branch. He 
Tahoe National Forest 
Modoe from 1939 to 


Service in 


train 
ing at the University of Idaho and 
served in the U. S. Navy 


1943 to November 1945. 


from June 





Forestry Employment 





nembers are priv red to insert one 
advertisement this column without 
Forest indu es desiring to employ 
s may insert vertisementy at the rate 
olumn inch. Copy must be received 
for an advertisement 

next 
cannot assume re 
t possible r pro 

ver 


negotiations 





Position Available 





General 
training 

rnized 
degree ir 


Forestry 


ndministratior 
writing, and speak 


$8 470-$10,870 


Write Personnel Officer, County of Westchester, 
County Office Bldg., White Plains, N. 





Positions Wanted 





nds rete 1 r I ndu 

Anacen } 
Box FE, Journal of 
Washington 6, D. 


Forestry. Mills Building, 


cal experier 
ind nurseries 

vo years. Northeast 
Lake States, or Canada preferr 
Box F, Journal of 
Washington 6, D. 


ed 
Forestry, Mills Building 


and constru 


ated record 


ind ass 
ippraisa i tion, and 
lustrial for Present pesitior 


iation as consultant 


Desire new asso« 
sible i in industrial management 
Box G, Journal of Forestry, Mills Building, 
Washington 6. D. ¢ 

Forester, B.S 1957, Penn. State Univ. Age 
24, married, no children. Soon to be discharged 
from military obligation. Three summers ¢ 
perience with U.S.F.S n Oregon and Ca 
fornia Desire position offermg opportunity 
for advancement Will consider any localit 
except Southeast 

Box H, Journal of Forestry, Mills Building, 
Washington 6, D. C. 


x 
li 





Low cost...but RUGGE 


Developing 28 drawbar hp, Mr. Pierce's two International 
240 Utility tractors each average 300 bf per trip. They are 
equipped with two-point Fast-Hitch which permits operators 
to lift hydraulically the ends of tong-held logs for skidding 


Guards for radiator and pan are of local manufacture 


4] 


Two International 240 Utility tractors 
handle 10,000 bf per day for Texas logger 


Here’s logging power at a new low cost for an Inter- 
national Utility tractor. The new International 240 
Utility gives you tough, dependable power combining 
small tractor operating economy with the built-in 
brawn usually found only in larger, more costly units. 
Lugging ability of the new 240 Utility is aptly demon- 
strated by the experience of Joe Pierce, Livingston, 
Texas. Logging in hills and deep sand, each of his two 
new 240’s is handling 5,000 bf per tractor per seven- 
hour day on skids up to 600 ft. 

Pierce’s sure-footed 240’s climb hills and cover 
rough, sandy terrain so easily because of a high weight- 
to-power ratio. Well-balanced tractor operating weight 
of over 3,600 lb is turned into sure-pulling traction by 
a 38.5 hp* engine. 

With its compact 75-inch wheelbase, the Interna- 
tional 240 Utility tractor moves easily in and out of 
cramped quarters in the thickly-forested and brush- 
clogged terrain. For faster, easier maneuvering, power 
steering is available. 

Ask your IH dealer to demonstrate all! the outstand- 
ing features of the International 240—as well as the 
even more rugged 340 and 460 Utility logging trac- 
tors. There’s an IH dealer near you. Call him today! 
For free catalog, write International Harvester Com- 
pany, Dept. .J F-4, P.O. Box 7333, Chicago 80, Illinois. 


*Bare engine at standard sea level conditions 


Power-rate your logging operations and pick an International to match 


INTERNATIONAL 
460 UTILITY 
Heavyweight pull-powe: 
at 5, 5 lb operating 
weight! Smooth-running 
six-cylinder engine deliv 


48 drawbar hp 


INTERNATIONAL 
340 UTILITY 
Develops 32 drawbar 
horsepower. Combine: 


medium-duty power and 


brawn with small tractor 


econc my 


INTERNATIONAL 
*HARVESTER dealer 


International Harvester Company products poy for themselves in use 
and Equipment Twine Commer Tractor Mot T k 
ner fice, ¢ ! n 


Vhee 


pment 








Gear Drive 

21 Pounds 

Guaranteed for 7 months 
Straight blades from 

14” to 60” 

Plunge cut bow 16” 


The new Hom e . te -. ; ro\ Ss é f the extra lus gging compression, short stroke 
power you need f{ li » big ones! Using ¢ ratio of ngine design large air fil- 
; to 1, it cu through 20” trees in secon lls trees up ter automatic clutch 


1 
«.04 


to 7 


in dian revolutionary intake valve simple piston pump oiling with 
Its balanced 21 pounds* means easier, safer handling in any nger-tip controle automatic governor. 
location, any cutting position. Big fuel tank gives y more yy wats » with a full line of attachments including plunge cut 
tting time between refuelings. And the Homelite 7-21C has bow, brush cutter and clearing bar. 
famous Homelite Magic 7 features: tough, drop- Team up for profit with a new Homelite 7-21C. Have a free 
od, counterbalanced crankshaft famous Homelite high demonstration at your nearby Homelite dealer’s. 


"less bar 


Oo wi a ® 2 y ANOTHER FIRST! All new Homelite bars 
and bow guides guaranteed for a full 60 days! 


| ‘Yellow Pages’| Straight blades: Hard Track plus Extra Hard 
| = A DIVISION OF TEXTRON IN c. Tip. Bow guides: Extra Hard Surface all the 
+ RIVERDALE AVENUE. PORT CHESTER, NEW YORK vay around! 


in Canada: Terry Machinery Co., Ltd. 





